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CCLOMBIA AND THE PANAMA CANAL. 

Not a little anxiety has arisen among the advocates 
of the Panama Canal because of the disposition of Co- 
lombia to make trouble over the canal treaty which 
has been submitted for her consideration. After the 
treaty had been subjected for many months to the de- 
views ways of South American diplomacy, the an- 
nouncement was cabled that it had been re- 
jected by the Colombian Senate. Laier advices, how- 
ever, are to the effect that another proposition is un 
der consideration, and that the President of Colombia 
will be authorized to negotiate a treaty with this coun- 
iry along certain lines which will be agreeable to the 
interests, fancied or real, of the South American re- 
publie 

As far as they are intelligible to the average citi- 
zen of this country, the cbjections of Colombia are 
due, first, to its reluctance to give up its absolute sov- 
ereignty over the strip of land through which the 
canal runs, and, secondly, to the conviction that in 
letting this land go for ten million dollars it is not 
making the most of the occasion; in other words, that 
it is selling too cheaply to a country whose treasury 
is overfiowing with abundance. The first objection is 
invalid, for the reason that the treaty was framed so 
as to safeguard the interests, or rather the sensibili 
ties, of the South American republic on the question 
of sovereignty, the transfer being in the nature of a 
lease and not of an out-and-out sale With regard 
to the second difficulty, it is hard to see that ten 
million dollars is, under the circumstances, anything 
but a fair rental; and in view of the fact that the 
construction of the canal wifl be of untold advantage 
to the republic in the introduction of capital and the 
promotion of commerce, the terms are decidedly lib- 
eral. 

The greatest danger in connection with the present 
hitch in the negotiations is that political capital may 
be made out of it in our legislature, and that the Co- 
lombian Senate may thereby be encouraged to prolong 
its opposition It is sincerely to be hoped, however, 
that the opponents of the Panama Canal will be pre- 
pared to take a broad and patriotic view of the whole 
question, remembering that the choice of routes was 
decided upon by an overwhelming majority, and that 
was made after a more thorough and searching in- 
vestigation of the problem than was probably ever 
before given to a great engineering scheme of the 
kind. As to the suggestion which was recently made 
in the daily press that we still have Nicaragua to 
fall back upon, it may be dismissed with the state- 
ment that since the Panama route was chosen, there 
has been a growing conviction that the Nicaragua route 
was not merely the more difficult of the two to con- 
struct, but that there were certain physical features 
inseparable from it, which rendered the construction 
of a safe and durable canal impossible. 

(a + Oe eS 
A PROBLEM FOR THE AIR-SHIP BUILDER. 

The information which is attainable regarding the 
dirigibie balloons which are to compete at the coming 
St. Louls World's Fair, makes it evident that there 
will be a great increase of power over any machines 
that have previously been tested. 

Thie increase will introduce some problems of 
strength and resistance which the builders are liable 
to overlook. So long as motors ranged from 6 or 8 
to 20 horse power, the speed of the balloon was neces- 
sarily so low that the questfon of head resistance did 
not enter seriously into the problem; but with the 
introduction of more powerful engines and higher 
speeds, builders will do well to make provision against 
distortion of the front end of the cigar-shaped balloon, 
either by transverse buckling, or by the whole head 
being forced back and flattened upon the balloon itself. 
Mereover, should the cigar-shaped structure be sud- 
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denly deflected from its course when at high speed, 
the transverse strains would be so serious as to re- 
quire especial provision of longitudinal strength in the 
body of the balloon. Just how to provide this strength 
in the silk and net-covered envelope is a question which 
is certain to occupy the attention of aeronauts very 
closely in the immediate future. We are aware that 
at present dependence is placed upon the longitudinal 
stiffness of the car or operating platform, which is usu- 
ally built of a triangular cross-section, with a view to 
its affording, through the supporting stays and guy 
ropes, the necessary stiffness. Count von Zeppelin 
was working along the proper lines when he con- 
structed his balloon entirely of metal, but like 
Brunel with the “Great Eastern” he was many years 
ahead of the art. His machine was altogether too 
large for the limited power that it carried. Never- 
theless the indications are that if the dirigible bal- 
loon is to be the type of airship of the future, some 
form of light but strong metal shell, provided with 
interral trussing, will have to be adopted in place of 
the present silk fabric. Such a balloon, built of the 
proper form and strength, in conjunction with a motor 
that weighed not over a pound to the horse power, 
would go far to make the dirigible balloon a practical 
and useful invention. But even when that time is 
reached, if it ever is, the perfected balloon will not be 
comparable in its speed or efficiency to a perfected 
airship of the aeroplane type, for the latter is Na- 
ture’s own method of flight, and it has every scientific 
consideration to speak in its favor. 

+--+ — 

DIRECT CURRENT VS. INDUCTION MOTOR FOR 
ELECTRIC TRACTION. 

Alternators that supply energy to transformers and 
rotary converters located in substations make it prac- 
ticable to operate direct-current motors at any dis- 
tance from a generating plant that can be econom- 
ically covered by transmission at high voltage. In 
many cases electric cars with such motors are oper- 
ated at 30 fo 50 miles, and in a few instances at 
nearly 100 miles from the stations where the power is 


generated. 

The amount of power that may be delivered as di- 
rect curreat at 500 volts through a single trolley con- 
tact, when the current comes from a substation, is 
limited by the ampere capacity of the contact, just,as 
when the current passes directly from generators to 
car motors. Cars operated by a substation at 500 volts 
are under similar limitations as to distance from that 
substation to those which would apply with a generat- 
ing station at equal voltage. As long as the contin- 
uous-current car motors are supplied by a station 
where the voltage is held substantialiy constant, the 
torque of these motors is obviously independent of the 
fact that the station voitage is maintained by dyna- 
mos or by rotary converters. A substation with trana- 
formers and converters is freque~tly designed for the 
operation of a much smaller number of cars than a 
generating station would be. From this it follows that 
a bunch of heavily loaded cars at some point on a line 
is much more apt to cause a drop of voltage at a 
converter station than at a generating station. When 
the station voltage goes down under an overload, the 
possible current in car motors, and consequently their 
torque and power of acceleration, is rapidly reduced. 
High-voltage lines with alternating current may de- 
liver their energy directly to each car or train instead 
éf to substations, and this energy may be changed to 
continuous current by a transformer and motor gen- 
erator or converter on the car. This plan raises at 
once the limit to the power that may be delivered 
through a single trolley contact to a point above pres- 
ent requirements. Thus if continuous current motors 
working at 2,000 horse power are supplied with energy 
through transformers and rotary converters on their 
ear or train, the efficiency of the combination being 80 
per cent, then the trolley contact will carry only 125 
amperes if the line voltage is 15,000. There is littie 
doubt that current at 15,000 to 20,000 volts can be 
collected from an overhead trolley wire over a private 
right of way. If two trolley wires are used, as is 
necessary with three-phase currents, the best plan is 
to mount one trolley wire on each side of the track, 
so that an are between them will not be possible. With 
these voltages at the trolley wire cars may be oper- 
ated more than 50 miles from the generating plant 
without an excessive loss in or weight of conductors. 
Continuous-current motors operated by a motor gen- 
erator or rotary converter on the same car or train 
have all the capacity for torque that they would have 
if operated directly by continuous-current generators. 
As each car or train thus carries its own substation, 
the motor torque will not be cut down by an overload 
of cars on one section of a track. 

The continuous-current, series motor, constructed 
with a laminated magnet frame, operates with its 
usual torque and other properties when supplied with 
single-phase alternating current, except that there Is 
excessive sparking at the brushes. A prominent mannu- 
facturer claims to have overcome this sparking, and 
if -this claim proves to be correct, the continuous-cur- 
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rent motor may be operated with aMernating current 
of single phase either direct from generators, from 
transformers at substations or from transformers on 
the car driven by the motor. Such a motor evidently 
does away with the necessity for either motor gener- 
ators or rotary converters. 

Induction motors operating with alternating cur- 
rent of two or three phase, when supplied from trans- 
former stations at about 500 volts, are subject to sim- 
ilar limitations as to the power that may be delivered 
through a single trolley contact, and the radius of 
transmission, with continuous-current motors under 
like circumstances If transformers are carried on 
the car with induction motors, the limits as to the 
length of transmission and power delivered through 
a trolley contact again correspond to those fer contin- 
uous-current motors, but the motor generators or 
rotary converters are dispensed with. As induction 
motors have no commutator, and their windings, which 
are in electrical connection with the line, may be sta- 
tionary as to a driven car, it is practicable to dis- 
tribute alternating current from generating stations 
or substations directly to the car motors at voltages 
much above those that can be safely applied to contin- 
uous-current motors. This application of comparative- 
ly high voltages to induction motors gives their cars 
a longer radius of operation from substations or from 
generating stations where no substations intervene 
than can be had for cars driven by continuous-current 
motors. If rotary converters and motor generators 
are omitted from substations or cars and induction 
motors used instead of continuous-current motors, the 
capacity of transformers must be materially increased 
beyond what it would be with the continuous-current 
motors. This increase is necessary because for a 
given increase of torque a much larger current is re- 
quired by an induction than by a continuous-current 
motor. The saving as to converters or motor genera- 
tors must be invested in part at least for transform- 
ers. Where induction motors are used for traction, a 
limit must be applied to line losses that is not present 
with continuous-current motors. As the torque of 
continuous-current motors depends simply on the am- 
peres in their windings, the line losses in traction 
systems that employ such motors are designed to give 
good average economy, while the maximum loss of 
pressure in these lines at times when cars are started 
with heavy loads may be very large. The lower volt- 
age thus available at continuous-current motors when 
starting simply cuts down the car speed for the mo- 
ment. On the other hand, the torque of an induction 
motor varies with the square of the voltage at iis 
terminals, so that a moderate increase in the '»ss 
of pressure on the line results in a great reduction uf 
motor torque. The maximum loss that can be per- 
mitted on lines supplying induction motors for trac- 
tion purposes is thus very limited. The most serious 
limit encountered with induction motors in traction 
work is that of torque and power of acceleration. At 
most the three-phase motors in traction work are able 
to give a torque two or three times that at rated load 
and speed. Continuous-current motors are usually 
designed to operate at full rated capacity when driv- 
ing a car with average load and maximum speed on a 
level. When a car is required to start with a heavy 
load, the inherent capacity of the continuous-current 
motor gives a torque of five, ten, or more times the 
normal as may be required. On electric lines, where 
cars make a large number of stops and yet maintain 
a fair average rate of speed, the acceleration of cars 
ai starting is often at the rate of three to four miles 
per hour per second with continuous-current motors, 
and can readily be made still higher if desired. With 
induction motors designed for average car loads the 
highest rate of acceleration that can be got when 
starting under load is about 1.5 miles per hour per 
second. This limit on the torque and accelerating 
power of induction motors unfits them for the great 
bulk of present work in electric traction. It may of 
course be suggested that the motor capacity on each 
car be so increased that the necessary starting torque 
ean be obtained. One objection to this plan is the fact 
that under it the induction motors would be working 
on partial loads and at poor efficiency most of the 
time. Another objection is the increased cost of two 
or three times the present motor capacities on electric 
cars. Induction moto~s with their narrow torque lim- 
its thus lack one of the strongest element. in the pres- 
ent success of electric traction. A. D. A. 

— —»>+-2- > _______-—— 

On July 24 the last chain connecting the Dayton & 
Western Traction Company with the Richmond Street 
and Interurban Railway was laid, thereby completing 
one of the longest traction lines in the world. The 
line extends from Indianapolis, Ind. to Dayton, 
Ohio, a distace of 150 miles..In a short time the 
service will be extended te Columbus, Ohio!’ A 
through service from Indianapolis and Dayton will be» 
established as soon as possible with the largest make 
of interurban cars. As the line runs parallel to the 
Pennsylvania Railroad all the way it is expected that 
company wil! be given stiff competition. 
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THE TRAP-LANTERN AS AN INSECT EXTERMINATOR. 
BY HAROLD BOLCE, 

To determine whether the beneficial insects cap- 
tured in trap-lanterns outnumber the noxious species 
destroyed by these lures, entomologists throughout the 
United States are conducting interesting experiments. 

At one station classification of the insects caught in 
a lantern, run every night for five months, disclosed 
that to a great extent it was the beneficial insects that 
had been captured. Species like lace-wings (Chry- 
sopa), ground beetles, lady-bug beetles, fireflies, and 
ichneumon flies were decoyed in vast numbers, while 
many pests rampant in the orchard where the tests 
were made avoided the flame. 

One orchard in eastern New York in which scientists 
conducted trap-lantern work was overrun with the 
plum curcu.io, yet during five months only three speci- 
mens of this pest were trapped, and that capture broke 
the curculio record among scientific experimefiters with 
trap-lanterns. 

The bee moth was a pest in the neighborhood, but 
only two were lured to destruction. A single chinch 
bug was caught and only twenty-three buffalo tree- 
hoppers (Ceresa bubalus, Fab.), an insect famed be- 
cause of its resemblance in shape to the American 
bison. The buffalo tree-hopper is frequently no less 
destructive both to fruit and shade trees than the 
periodical cicada, and as it is an exceedingly quick and 
active flyer, it is a matter of surprise that the lanterns 
secured so few victims of the species. Sven greater 
wariness was displayed by that persistent enemy of 
husbandry, the common squash bug (Anasa tristis, 
DeG.), not a single individual having been caught. 
In contrast to the seeming instinct of cunning which 
prompted these injurious insects to shun the light, the 
destruction at this station of ichneumon flies and other 
hymenopterous species devoted to the interests of the 
farmer constituted a large per cent of the entire 
capture. It is a matter of interest, too, that twenty- 
five per cent of the insects destroyed were the aquatic 
species known as caddice flies, which are not of eco- 
nomic value to agriculture, being neither beneficial nor 
injurious. 

Another strange fact revealed by the tests was that, 
of the harmful insects that were destroyed, the great 
majority were males. In warfare upon adult insects, 
it is always the hope of entomologists to destroy the 
egg-layers and thereby secure immunity from multi- 
plying generations to come. But in one of these ex- 
periments, 1,101 noctuid moths were captured, 968 of 
which were males. Of the crambid moths seventy-nine 
per cent were males, while the males or the May- 
beetles in the same series of tests constituted ninety- 
th. _ per cent of the trap-lantern mortality of that 
species for that season. 

Moreover, the entomologists made the discovery that, 
of the few female insects caught, the majority were 
individuals that had accomplished their destructive 
work for the season in nurturing a pestilent brood, and 
who in the ordinary process of nature would soon have 
come to the end of their career. 

Experimenters have been much impressed with the 
surprising variety of trap-lantern mortality among in- 
sects. The tests have not been conducted exclusively’ 
by entomologists. Lights gleaming at night in orchards 
in America indicate that many fruit-growers have in- 
stalled trap-lanterns for the slaughter of pests. While 
the results as to the kind of species caught have been 
a constant source of surprise, there is no question that 
the possible insect mortality by this method is very 
great. In a cotton field in Texas, three trap-lanterns 
in a single night destroyed 24,490 inseets, representing 
nearly 400 species. In this big capture the injurious 
kind outnumbered slightly the beneficial. 

The wide variety of results, so far as numbers are 
concerned, will be readily seen when it is stated that 
in a trap-lantern run steadily every night in New 
York state for nearly half a year, only one and one- 
half times as many insects were captured as were 
taken in one of these lanterns operated for a single 
night in Texas. In many orchards, trap-lanterns set 
a few rods apart attracted altogether different sets of 
species. 

The student of entomology who wishes to secure with- 
out delay a large collection of insects can achieve 
that end by establishing a trap-lantern. In many of 
the scientific experiments an ordinary lantern was 
fastened to a brick set in a common milk pan. This 
was nearly filled with water, over which was poured 
a little kerosene. The whole contrivance was set on 
the top of a post about four feet high. In this oily 
moat around the brick pedestal of the lantern the in- 
sects met their death in vast numbers. 

Juring the past several years enough information 
has been definitely obtained to guide investigators as 
to the best time for catching various species. Many 
insects a-wing throughout a season will for months 
resist the enticements of the flame only to rush at 
another period to destruction. For example, the ap- 
ple tent-caterpillar moth (Clisiocampa americana) was 
lured only from June 15 to July 15. At all other 
periods the lantern burned for this pest in vain. It 
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was only in August that the garden web-worm 
(Loxostege sticticalis) was found to be susceptible to 
the allurement. The garden crambus (Crambus hor- 
tuellus) was enticed only in July, while the vagabond 
crambus (Crambus vulgivagellus) was tempted only 
from August 15 to September 15. Two of the cutworm 
moths (Feltis venerabilis and gladiaria) were attracted 
only in September. 

It is obvious that facts like these will be of great 
practical assistance to scientific students seeking to 
collect insects in numbers. 

Of all pests the codling moth (Carpocapsa pom- 
enella} has displayed the greatest caution in shun- 
ning the traps. For one hundred nights Prof. 
Stedman kept a lantern burning in an apple orchard 
infested with these insects. The trees were blooming 
when he first lighted his lantern and his experiment 
continued throughout the active season of the pest, 
but he succeeded in catching “out of the thousands 
in the orchard only two individuals. Prof. Garman 
of the Kentucky Experiment Station and _ Prof. 
Troop of the Indiana station conducted similar ex- 
periments, but failed to capture a single codling moth. 

Dr. Mark V. Slingerland of Cornell states that 
thirty years’ experiments in the United States with 
trap-lanterns have succeeded in capturing only eleven 
codling moths. 

A scientific horticulturist interested in the subject 
has suggested that insects unattracted to ordinary 
flame might be ensnared by colored lights. The fact 
that in the daytime certain colors are irresistible at- 
tractions to various kinds of insects has suggested to 
the investigator that if scientists could determine just 
what color scheme would serve as a lure at night, 
many pests now able to withstand the temptation of 
common flame might fall a prey to the trap. 

Any project that will give support to the trap- 
lantern method of extermination will be welcomed by 
horticulturists, who, noting the enormous numbers of 
insects lured to their death every night, confidently 
hope that future scientific progress will make it pos- 
sible to mete out more extended execution to the 
noxious species that have levied on their crops. For 
the purpose of widening knowledge on the subject, 
entomologists and horticulturists will keep their trap- 
lanterns burning throughout the United States. 

The work of securing complete data on the subject 
is necessarily slow, requiring an infinite amount of 
detailed research in identifying specimens caught. It 
has been such a comprehensive task that some of the 
stations announce that it has been the most costly 
experiment they have undertaken, on account of the 
great amount of clerical labor and scientific skill which 
had to be employed in the preservation and classifica- 
tion of the army of insects hurling themselves into 
the traps. 

—_———OE OOO 
BALLOON MEASUREMENTS OF MAMMOTH CAVE’S 
HEIGHT. 

BY DR, HORACE ©, HOVEY. 

Mammoth Cave is really a congeries of caverns 
whose walls and floors have broken through into each 
other. It is excavated from the St. Louis Limestone, 
overlaid by the Chester Sandstone, and exists in five 
tiers between the sandstone and the drainage level. 
While the general openings are in long halls and ave- 
nues, now and then widened into spacious chambers, 
there are occasionally vertical chasms, which are styled 
“pits” or “domes” according to the point of view. For 
example, Little Bat Avenue ends in an ugly black hole 
called the Crevice Pit. Spark’s Avenue, on a much 
lower level, leads to the Mammoth Dome, which opens 
upward through the Crevice Pit. That is to say, Crev- 
ice Pit and Mammoth Dome are identical. 

The full history of attempts to measure this vast 
chasm would fill many columns. The main facts of 
interest are as follows: Mr. Wilkins, of Lexington, 
Ky., was the first to make the attempt, in 1812, in the 
days of saltpeter mining He tied a lamj rope 
and lowered it 45 feet. But the rope caught fire and 
the lamp was dropped into an abyss where it remained 
for thirty years, when found by Matt, the guide, and it 
is now in the writer’s cabinet. A sprightly young 
negro, who was let down as a kind of animated plum- 
met, to recover the lost lamp, lost his wits instead. 
When Edmund C. Lee, C.E., in 1835, attempted to 
make a map of the cave, he sounded the Crevice Pit 
and touched bottom at the depth of 280 feet. This 
was for years accepted as correct. 

In 1896 the writer, in company with Dr. R. E. Call, 
undertook to make an exact measurement. Our first 
attempt succeeded only in explaining Mr. Lee’s error. 
Our plummet lodged on a ledge and the cord continued 
to be paid out, its own weight sufficing to carry it 
down till we happened to discover the trick. A block 
of stone was then substituted for the lighter weight, 
and when it caught on the ledge it was jerked off 
again and sent along on its mission. Thus it reached 
the floor of the Mammoth Dome immediately under the 
Pit. Allowance was made for stretching, and the 
cord was measured by a steel tape. Thus we deter- 
mined the distance from the brink of the Crevice Pit 
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to the foot of the ladder in the Mammoth Dome to be 
88 feet. From the ladder to the lowest part of the 
chasm it was found to be 31 feet vertically; making a 
total distance of 119 feet. All the great pits in the 
cave have also been measured, the results appearing 
in our guide-book. 

Until recently no method has been devised for meas- 
uring upward into domes otherwise inaccessible. This 
summer I demonstrated the practicability of such up- 
ward measurements by means of small balloons, As it 
was a novelty in cave work, my attempts were exper!- 
mental. My first lot of balloons proved a dead failure 
because they would not stand sufficient inflation. A 
new set was obtained to order, made of thinner and 
more elastic rubber. A 50-foot cylinder of hydrogen 
gas was forwarded from Cincinnati, and a room at 
the cave hotel was set apart for our experiments. The 
balloons were readily inflated to a diameter of 10 
inches; and when one was released it soared far above 
the trees, to the delight of the natives who witnessed 
the performance. 

On June 27, 1903, I entered the cave, accompanied 
by Mrs. Hovey, Mr. W. 8S. Miller (cave-agent), J. M. 
Nelson (guide), and my friend, Gerard Fowke. ! had 
looped five balloons in a cluster, so that if one got 
away the others could be used, and a light sewing- 
silk was attached as a guy. We easily measured the 
height of the vestibule just beyond the cascade, find- 
ing it to be 26 feet, the daylight enabling us to watch 
the ascent of the balloons. When we reached the Ro- 
tunda, where Audubon Avenue branches from the 
Main Cave, a room which our tape-line told us was 
164 feet in diameter, we found the advantage of hav- 
ing with us a powerful acetylene lamp, whose rays Mr. 
Fowke turned upon the balloons as I let the silk slip 
through my fingers. From floor to ceiling we found 
to be exactly 40 feet. Our next measurement was at 
the Church, at the junction of the Main Cave and 
Archibald Avenue, finding the height to be 49 feet 6 
inches. In each case we measured from the floor to 
the top of the group of balloons. Our scheme worked 
well. 

Thus encouraged, we next attempted that vast sub- 
terranean temple, named for an early owner Gorin's 
Dome. Dr. Call had already measured the depth from 
the bridge to the bottom as 119 feet—identical with 
the depth of the Crevice Pit to the bottom of Mammoth 
Dome. The total height from floor to apex was esti. 
mated at 159 feet; but we hoped by ballooning to sub- 
stitute exactness for guesswork. By means of the 
acetylene lamp, and special magnesium lights brought 
for the purpose, the gigantic dome was illumined as 
perhaps never before. Its mighty alabaster folds 
swept around us like massive curtains; and the abso- 
lute silence was broken only by the music of the pat- 
tering drops fallng from the pendant stalactites, 
When the cluster «of gaily tinted balloons was sent up- 
ward on its mission the sight was extremely pretty. 
They mounted weli for two-thirds of the way, and then 
were caught by a «current of air and wafted from side 
to side through the sigmoid curves of the great abyss. 
We drew them back to us, and dried their moistened 
surface, and tried again and again, only to be baffied 
by those mysterious atmospheric currents that made 
the gay globes flutter hither and*thither, like willful 
creatures, ; 

A fatiguing tramp carried us through the Main 
Cave to the so-called “Chief City,” which is not a 
dome-pit but a vast enlargement of the genera! passage- 
way. Here again we were doomed to a failure that 
should have been guarded against. The uniform cave 
temperature is 54 deg. F., which would, of course, 
cause some shrinkage of the rubber bags inflated amid 
a sunny June day outside. The moisture ip the domes 
had also played its part in the same way. So that 
the balloons were considerably less in size than at 
starting. We clustered our lamps together, and ig- 
nited oiled rags, and by other means tried to coax our 
messengers to do their duty: but in vain. 

Passing over various subsequent experiments, we 
made a special test of the Mammoth Dome, where our 
balloons worked perfectly. First we measured from 
the foot of the waterfall to the level of the ladder, and 
thence to the highest part of the dome visible; making 
it exactly 119 feet 6 inches. Then going around by 
Little Bat Avenue, we measured the height of the 
ceiling at its junction with Audubon Avenue; also as 
well as we could the. small domes near the Crevice 
Pit. Our conclusion was that about 35 feet would have 
to be added to the above in order to get the total alti- 
tude of the chasm, namely 154 feet 6 inches. This re- 
sult, it will be perceived, nearly. coincided with the 
previous measurements made in 1896 by entirely dif- 
ferent methods. 

Taken as a whole, our experimenting with cave- 
balloons was successful, and demonstrates the utility 
of that method of measuring heights not otherwise ac- 
cessible. We would remark, however, that small spe- 
cially made hot-air balloons might be better than those 
inflated by hydrogen gas. for the reason that their fire- 
balls cculd be made large enough to defy sprinkling 
from cascades. 
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@ONCRETE HOUSE BUILDING. 

Not the teast striking sight that greets the eye of 
the traveler in Mexico and the southwestern part of 
the United States is the singular architecture of the 
country through which he is journeying Peculiar 
houses are met on every hand—low, rambling struc- 
tures, many of them a century old and. more, appar- 
ently hewn out of one solid mass. Soon enough the 
traveler discovers that the material of which these old 
and sturdy houses are built is not stone, but sun-dried 
bricks of clay, which have successfully resisted both 
the torrid heat of the dry season and the heavy showers 
of the rainy season, The lack of stone and wood 
compelled the inhabitants to construct their dwell 
ings of a building material which was not only 
cheap, but also easily procured 

That the adobe house of the Southwest has not 
been introduced in the East is primarily due to 
the fact that kiln-dried brick, stone, and wood 
were too cheap, not because they were intrinsic- 
ally better. Artificial stone has been employed to 
some extent; but the difficulty of its manufacture, 
coupled with its cos has not raised it to the 
rank of a very formidable rival of brick and 
natural stone. Of late years, however, concrete 
has come gradually to the fore as a building 
material, which possesses all the merits of the 
most durable stone, and which, besides, has 
the mevit of greater cheapness. In various parts 
of the country there may now be seen dwellings, 
factories, and workshops built of concrete, which 
for all the world look like masonry. By far the 
greater number of these structures have been 


erected after a simple and ingenious system in- The Sides and Ends of the Machine Swung a to FADS if od Sineveh 


vented by Mr. Harmon 8S. Palmer, of Washing- 
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house of which they areebuilt is cool in summer and 
warm in winter, for the air-jacket formed by the walls 
of hollow blocks acts as a perfect insulator. 

Given good, hollow concrete blocks and the problem 
of erecting a house cheaply and quickly is easily 
enough solved. The true difficulty is to be found in 
the making of the blocks. No doubt concrete would 
have been used long ago had it been possible to em 
ploy a portable machine capable of forming blocks of 
all desired sizes. It is just such a machine that Mr. 
Palmer has invented; and it is due entirely to this 
invention that the concrete building has become pos- 








of the Finished Concrete Block. 











The Molding Machine and One of Its Products, 


ates BS 


ton, D. CG. The result has been the introduction of a 
new type of dwelling very much cheaper than the ordi- 
nary brick structure and architecturally immeasur- 
ably superior. The adobe house of the Southwest has 
developed into a building constructed of a concrete, 
artificial stone, made in accordance with long-estab- 
lished principles of engineering. 

Structures built on the Paimer plan are not simply 
piles of solid concrete, fashioned into walls and win- 
dows. The materia! is formed into blocks of any de- 
sired size, ornamented or unornamented, and hol 
lowed within. Thus it happens that the concrete 
blocks have all the merits of the hollow brick. The 
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A Partially Finished House of Concrete Blocks. 
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are clamped tightly into position. A hopper is placed 
over the mold A mixture of sand and cement in 
the proportion of about 5 to 1 with water, which 1s 
about as damp as moist earth, is then shoveled into 
the hopper and tamped down into the mold. The con- 
crete block thus formed can be easily removed by 
throwing down the swinging side and end of the mold, 
and lifting the biock out of the machine by means of 
a special carrier. The block can then be transported 
to any desired place and left to dry. In order to 
form window-sills the mold is provided with shoulders 
at about the middle of each end section, so that the 
concrete block is formed with a groove. The 
tongues of correspondingly-formed blocks fit into 
| these grooves, so that a very solid and rigid 
course of concrete blocks is produced. The fas- 
tening of the floor beams in place is effected in a 
manner no less ingenious. By cutting away a 
rectangular opening into the side of the block, 
the suitably formed end of the floor beam can he 
inserted, the wood and concrete being so firmiy 
held together that there is no possibility of dislo- 
cation. The joints can be filled with cement if 
need be, to add to the security. 

A house built of these hollowed concrete blocks 
in external appearance is as handsome as any 
structure built of the finest sandstone. Indeed, 





even a close inspection often fails to reveal the 
material of which the house is built. We doubt 
whether any of our readers would be able to tell 
of what material the half-completed dwelling pic- 
tured in one of our illustrations is built; and yet 


* the entire building was erected with concrete 


blocks molded in the machines described. 
It is one of the peculiarities of this system of 
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CONCRETE HOUSE BUILDING. 


sible. In its construction and operation, this machine 
is simple enough. Upon a substantial base frame is 
mounted a metal mold, one side and one end of which 
can be swung down. The mold is provided with a 
false bottom, which can be raised and lowered to any 
desired height, and which is provided with openings 
to receive blocks secured to the true bottom. The 
blocks serve the purpose of forming the hollows in 
the concrete product. The stationary side of the mold 
can be formed with any design or pattern. In making 
a concrete block, the false bottom is raised to such 
a height that the finished block will have the neces- 
sary depth, and the swinging side and end sections 


Removing a Block from the Mold. 


construction that the machine which forms the essen- 
tial element is so designed that blocks of any desired 
proportions can be molded. Thus, it becomes possible 
to use but a single machine for the molding of blocks 
to be used in many different parts of a building in 
course of erection. Indeed, it may safely be said that 
the success of this methed of building depends upon 
the adaptability of the machine for making more than 
one size of blocks. It can be easily understood that 
little if anything would be gained if it were neces- 
sary to use a separate machine for each particular 
size of concrete block which might be needed. 

Our illustrations sufficiently show the possibilities 








#ii5 





AUGUST 29, 1903. 


of molding blocks of different design. In the building 
jllustrated, the blocks were made to simulate with 
remarkable accuracy the appearance of cut stone, It 
is possible, however, to produce blocks in which com- 
plicated patterns are cast with an effect that would 
seem attainable only by the deft 
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sheet, after the buckling fingers have raised the cor- 
ners of the sheet, which causes it to move readily on a 
thin skin of air. There are two bucklers, one at each 
side of the feeder. These bucklers are adjustable to 
the pile. The driving power is applied through a tele- 
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of the pile-elevating governor carry push fingers which 
travel in two distinct planes. On the wara stroke 
they are dropped into contact with the pile. They 
then advance the sheet forward on to the movable 
tapes, which carry it to the impression cylinder, On 

the backward stroke they are ele- 





hand of a skilled stone-carver. 
—_—_—__+- o«—___ —_—_- 
AUTOMATIC PAPER-FEEDERS 
FOR PRINTING MACHINERY. 
In the last few years the de 
velopment of modern printing 
machinery has been phenomenal. 
Larger and faster presses, labor 
saving devices for feeding, fold 
ing, cutting, covering, and case 
making have reduced the cost of 
labor charges to a remarkable 
degree, and the quality of the 
product has steadily gained 
Presses traveling at a high rate 
of speed were built, and this 
speed was increased until it final- 
ly got the better of the feeder 
and opened a field for the auto- 
matic supply of paper to the 
press, thus increasing output 
from 20 to 40 per cent, without 
mentioning other advantages, 
such as a saving in spoilage of 





paper and perfect registry. Print- 
ers, while strongly organized, do 
not look upon labor-saving de- 
vices as an incitation to strikes 
for with every march of improve 
ment wages are increased. Still 
it must be admitted that the pa 
per-feeder has minimized the 
liability of strikes among press- 
feeders. The continuous use 
of the press adds greatly to the 
increase in the output The 
feeders can be loaded with paper at the regu- 
lar hours and the capacity of the paper trucks 
is very large, 20,000 sheets not being unusual 
The paper-feeder is not limited in application 
to the printing press It is applied to folding ma- 
chines and ruling machines, The paper-feeder must 
not alone supply paper to the grippers of the 
cylinder, but must automatically control the action 
of the press during the whole operation. Otherwise 
there will be little utility in the machine In brief, 
the principle of the automatic paper-feeder is as fol- 
lows The paper is placed in a pile upon a movable 
elevator which rises automatically as required. When 
the operation is started, the corners of the paper are 
slightly raised, the buckling fingers buckle the paper, 
compressed air is blown toward the center of the 
sheet to separate it, and the sheet is then advanced 
through a caliper which measures the thickness of 
the sheet The 


calipers insure ab- 


vated above the pile, leaving a 
sheet free to be taken forward, 
It may well be asked what is to 
prevent the automatic feeding of 
two sheets owing to various 
causes, such as two sheets stick- 
ing together. This is prevented 
by an automatic sheet-calipering 
attachment which is located just 
beyond the sheet-advancing car- 
riages. In brief, it consists of 
rollers which are very accurate- 
ly adjusted; a single sheet pass- 
ing between them would not 
cause friction enough to re- 
volve the upper roller; but if 


tween the rollers, the extra 
thickness will rotate the upper 
roller B, causing the pin C to tilt 
the pendulum D so that its upper 
end will be moved from another 
arm £, which actuates a clutch, 
stopping the machine. This au- 
tomatic stop of the feeder takes 
place before the sheet is ad- 
vanced on the pile more than 6 
inches. The caliper does not 
stop the press; but it stops the 
feeder. The press does not stop 
until all the sheets are printed 
that have previously passed be 
yond the caliper. The sheets arc 











Paper Feeder Applied to a Cylinder Press, 


scopic knuckle-jointed shaft which readily accommo- 
dates itself to the various positions of the buckler. 
The buckling finger will move parallel with the edge 
of the pile, or it may be set diagonally, which best suits 
the paper being fed. A cam actuates a buckling finger 
or roll through the medium of a connecting rod. The 
action is very much the same as in turning the leaves 
of a book with the aid of a moistened thumb. A fixed 
finger to oppose the action of the roller helps to cause 
the sheet to be thoroughly separated, working in con- 
junction with the air blast. It will be noticed that 
there are three pieces of mechanism visible directly 
behind the buckling attachments. These are the two 
sheet-advancing carriages and the pile-elevating gover- 
nor, The principle of feeding involved is very simple. 
All of the sheets, except one which is to be fed, are 
held back by a foot on the buckling attachment, The 
two sheet-advancing carriages which are on either side 


quickly run down again from the 
feeder to the drop guides of the 
press by power before the press 
is started. This saves the spoiling of sheets, and it 
also prevents the possibility of blank sheets getting 
into a pile at the flyboard, The small roller, which will 
be noticed as pressing on the sheet in the center, is the 
pile-elevating governor which automatically regulates 
the height of the pile of tne sheets. Through the me- 
dium of a connecting rod it controls a locking finger. 
The pile will be fed up until the lifting of the wheel 
which goes up with the pile causes the locking finger 
to throw out of gear the elevating mechanism, This 
device is so sensitive that the height of the pile will 
not vary the thickness of one-sixteenth of an inch, 
The sheet having been fed forward by the fingers of 
the sheet-advancing carriage and having been calipered, 
is allowed to pass on its way and is moved down to 
the press by means of tapes. But the feeder is not 
finished with the sheet until it has been actually taken 
by the impression cylinder In all probability the 
sheet has been fed 
forward with such 





solute aceuracy 
We will now 
take up the oper- 
ation of the ma- | 
chine in detail. 
The feeder is run | 
either by the | 
press itself, or 
preferably by an 
independent mo- 
tor, electricity be- 
ing usually em- 
ployed. The feed- | 
ers which we il- 
lustrate are of 
the independent - 
electrically-driven 
type, and are | 
made by the Dex- | 
ter Folder Com- 
pany, of New } 
York city and 
Pear! River, N. Y. 
Power is required 


to work the buck 
ling attachments, 
the sheet-advanc 
ing devices, the 
tripping mechan 
ism, and to run 
the blower. The 





total power em 
Ployed is slight. 
being only 4 to 
\, horse powe!l 
Compressed air i l 
Only used as an 

Blower. Advancing 


adjunct, its fun Buckler, Carriage. 
tion being to 


loosen the top 


a 
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Caliper, Buckler, 


Paper Feeder In Operation. 


AUTOMATIC PAPER-FEEDER FOR PRINTING MACHINERY, 
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precision that the 
registry is most 
accurate. Now, 
no chances are 
taken, side regis- 
tering grippers be- 
ing provided, 
which give abso- 
lutely perfect reg- 
istry, which is so 
necessary in color 
work, la brief, 
the side register 
gripper consists of 
clamps which, in 
case of any inac- 
“ curacy, seize the 
sheet and turn it 
to the proper po- 
sition.. The sheet 
is now advanced 
toward the cylin- 
der, the whole op- 
eration, of course, 
being a continu- 
ous one, one sheet 
following imme- 
diately the other 
one. Directly over 
the impression cy- 
linder is a device 
intended to con- 
trol the tripping 
or skipping of the 
impression. In 
case a sheet 
catches in deliver- 
ing from the im- 
pression cylinder, 
the press is in- 





Pile Elevator, 


more than one sheet enters be- 
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means of a combined driving and 
varies according to whether elec 
trical or mechanical power is used. This tripping box 
back of the press flywheel, and 
press. 


stantly stopped by 


tripping box which 
is placec on the floor 


underneath the platform at the side of the 


transmitted to feeder from motor 
knuckle-jointed shaft for either 
All the parts for shifting the belt, 


and tripping the impression are in 


Power is press o1 


through a motor or 
belt-driven presses 
applying the brake 
this trip box and they are all controlled automatically 
sheet which is being fed. From our description 


seen that the machine may stop feeding, the 


by the 
it will be 
may be tripped, or the press stopped, de- 
pending on the nature of the difficulty. The adjust- 
made so accurately that even tissue pa- 


impression 


ments can be 
per can be fed with as much certainty of success as a 
heavy paper. At the Scribner Press, where our photo- 
graphs of the feeding machines were taken, the finest 
printed at a high rate of speed, 
with the aid of these feeders, and in four-color work 
onomical. These feeders are 
the mechanism, of course, 


three-color work is 


they are particularly « 
also very useful in binderies 
varied to allow of the difference between 
printing presses and folding or ruling machines. The 
is a machine which is not an invention, 


being slightly 


paper-feeder 
but a series of inventions 
~~ ++ a ——__- — - 
Cuppiles Station—A Combined Freight Depot and 
Business Biock. 
BY EARL WAYO. 

The 

which 


for the economy 
possible 


genius for organization and 
resulis from operating on the largest 
remarked by foreign vis 
Americans This 
ment has carried further toward 
tion in the fleld of production than in that of distri- 
institution in the 


wholesale handling, dis- 


scale, have been observant 


itors as characteristic of develop- 


been much perfec- 
bution 


United 


There is, however, one 


States in which the 


tributing, and transshipment of goods has been 
worked out on a scale of elaborateness and with a 
perfection of detail unequaled by any similar insti 
tution in the world. This is Cupples Station 

The World's Fair in St. Louis next year will give 
an opportunity to wholesale merchants and organ! 


zations of business men to visit this unique establish 
ment, which they will find of great instructive inter- 
measure a public institution, for, 
while founded as a private enterprise by Mr. Samuel 
Cupples and Mr. Robert 8S. Brookings, and developed 
by them into a very successful business, they gave it 


est It is in a 


outright to Washington 1900, and it is 
now administered in the interests of the University. 
At the time of its transfer it $3,000,- 


000, which conservative esti- 


University in 


was valued at 
was considered a very 
mate 

Cupples Station is in brief a mammoth freight de- 
pot, a through which passes a 
large part of the business traffic between the South 
and a clearing 

Louis and its 
of eight 


distributing station 


west and the rest of the country, 
trade of St 
consists of a series 


house for the wholesale 


tributary territory. It 


immense brick structures, seven stories in height, 
grouped close together, in which are housed some of 
the largest wholesale concerns and heaviest shippers 
in the country 

The advantages that its tenants enjoy from this 
concentration are those that come from the rapid 
and economical handling of freight and from prac- 


trucking. 
consideration. In 


elimination of 
important 
important transshipping points goods 
In New York, for example, 


tically the 
T he 
nearly all other 


entire 
latter is a most 


have to be carted twice 


all merchandise must be loaded and unloaded twice 
in entering and leaving the city, and nearly forty 
thousand trucks are employed in this work. By 


Station, nine- 
tenths of this carting is done away with. 

The conformation of the city and the arrangement 
of its material importance 
possible the operation of plan. All 


connected by 


the system in operation at Cupples 


terminal facilities are of 


in making this 
Louis are 
known as the Terminal Railway, so that all 


freight is moved are brought 


the railways entering St 
what | 
the tracks over which 
together into one 
Close 


constitute 


group 
buildings which 
spurs and switches 
The loaded cars are 
freight is dis- 
platforms upon very heavy trucks 
capable of moving 4,000 pounds each; immense hy- 
draulic lifts elevate it to the particular floor for 
which it is destined; from here it is wheeled to the 
storerooms of the firms to which it is consigned. 
Similarly, outgoing goods are loaded on the trucks 
at the shipper’s door, and thence moved direct to 
the car. All cartage is done away with except on 
local business destined to other points in the city. 
The saving in time, labor, and expense which this 
arrangement makes possible is evident from the mere 
statement of the facts. But the noteworthy 


beside these tracks are the 


Station, with 
running underneath all of them 
run directly 


charged at the 


Cupples 


into the buildings; the 


most 


feature of the system, and the one on which its suc 
depends, 


cess chiefly is the method by which the 
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shipping transactions of all the concerns in Cupples 
Station are co-ordinated, so that they are carried on 
practically as though they were the operations of a 
single organization. 

All the loading, unloading, and handling of goods 
is done, not by the shippers and receivers, but by 
the employes of the station management. They un- 
load the cars, move the trucks, and deliver the goods 

















Buckler and Air Hose, 
at the consignee’s door When a firm is shipping 
freight, it need only place it on the truck It is 


moved to the cars and placed on board by the sta- 
who also attend to the bills of lading 
The expense of this work is 
tenants according 


tion employes, 
and all such matters. 
assessed pro rata on the different 
to the extent of their shipments. 

This makes possible further economies in the load- 
ing and movement of cars. Cupples Station receives 
and ships about a thousand tons of merchandise a 
day, which, according to Dr. Taussig, president of the 
Terminal Association, is more than is handled by any 
railway freight station in the country. Notwithstand- 
ing the great volume of business, everything moves 
in the most systematic and orderly manner. 

The cars containing inbound goods are lelivered 
alongside the platforms during the night by the dif- 
ferent railways. Early in the morning the work of 
unloading begins, and by nine o’ciock in the morning 
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Detail of Paper Caliper. 


AUTOMATIC PAPER-FEEDER FOR PRINTING 
MACHINERY. 


most of the goods are delivered. As many as sixty 
ears have been unloaded within two hours, and the 
contents distributed to the various storerooms in 
which they belong. 

The incoming goods being thus disposed of in the 
moning, the remainder of the day is devoted to the 
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handling of outbound freight. The loaded trucks are 
rolled out of the various stores on the upper or ship- 
ping truckways into the great freight-receiving room. 
Here the goods are received; bills of lading are made 
out; the packages are assorted for station order load- 
ing, and go out by trains over the various roads dur- 
ing the day. Each railway has a schedule hour for 
pulling its train, and the various firms assort their 
orders and get out their goods to conform as closely as 
possible to these schedules. One of the beauties of 
the system is that a single package of merchandise 
can be shipped from the doors of any of the offices to 
any point with equal facility as a carload lot, and 
without the delay, expense, and possibilities of dam- 
age that exist where cartage is necessary. 

The station is a very beehive of activity during bus- 
iness hours, when its two thousand employes, its 
forty-eight immense hydraulic elevators, and its four 
thousand trucks are all in action. Cars are unloaded 
almost in less time than the telling takes, and their 
contents are whisked away to a dozen different desti- 
nations, all under one roof. The interior arrangements 
are planned with the greatest care, and space is used 
to the utmost possible advantage. The space is rented 
out in floors; and while the tenants are able to con- 
duct their business at a saving over the expense they 
scattered buildings, 

dividends on the 


under in separate and 
itself handsome 
represents 


would be 
the station 
investments it 
The different buildings of the Cupples group occupy 
an area of over thirty acres, and include a floor space 
of a million and a half square feet. The thirty ten- 
ants represent an invested capital of more than $25,- 
000,000 and an annual business of over $75,000,000. 
The vast interests represented increase the efficiency 
of the station’s work, which depends for its success 
upon the handling of a large volume of business. 
represents to its tenants conven- 
facility in shipments, economies in labor, 
in the operation of elevators and trucks, economies 
through the elimination of the expense of drayage, 
through the saving of waste and damage to goods in 
handling, and it also represents a saving in the cost 
of light, heat, and steam, owing to the location on the 
premises of an immense electric-lighting and steam- 
operated by he company. The whole 
development of a 


pays 


Cupples Station 
ience and 


heating plant 
enterprise is the 
typically American idea. 


tiie 
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most complete 





Another Badium Phenomenon, 

Prof. Curie has communicated to the French Physical 
Society still another remarkable property of radium. 
But a few months ago scientific men shook their heads 
when it was proclaimed that the new substance pos- 
sessed the property of maintaining a temperature 
higher than that of the surrounding atmosphere. Prof. 
Curie now announces the amazing fact that the change 
in the rate of hr‘ at emission of radium within the com- 
paratively short distance of absolute zero is exactly 
in the opposite direction to what might be expected in 
view of the effect of low temperatures on ordinary 
chemical action, for at the temperature of liquid hydro- 
gen the heat emission of radium, instead of being re- 
duced, is augmented. 

In simple language, the substance which does not 
change its heat at all temperatures, from that of an 
ordinary room to that of liquid air, gives out a greater 
heat when subjected to the greatest cold that scientists 
have yet reached. 

These experiments with liquid hydrogen 
to the curidus discovery that freshly prepared salt or 
solution of radium has a comparatively feeble power of 
giving off heat at all temperatures, but the power stead- 
ily increases for about a month, when it reaches its 
maximum activity, which it then maintains apparently 
indefinitely. These remarkable results have failed to 
throw any light upon the whereby radium 
maintains a constant emission of heat radio-activity. 


have led 


process 
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Vesuvius in Eruption, 

Dispatches published in the daily press from the 
Observatory of Vesuvius state that explosions have de- 
veloped new fissures in the cone of the volcano’s crater. 
Through these fissures lava is flowing in two streams, 
the smaller one to the southeast, and the other and 
to the north. 


+e — 


more important 


For many months the oil consumption of the 
world has exceeded the production, for which reason 
financiers and merchants have feared a possible e&x- 
haustion of the oil fields. Reports published in the 
Manual of Statistics, however, show an extensive de- 
crease in the stock of crude petroleum in the greatest 
of all American fields, Pennsylvania, within the last 
two years and figures of equal authority indicate that 
for months the consumption of oil from Pennsylvania 
and West Virginia wells has been very largely in ex 
The stock of crude Pennsylvania 


cess of production 
was 13,- 


petroleum above ground in December, 1900 
174,717 barrels, while in December, 1902, the amount 
barrels. 


thus stored was only 5,699,127 














AvGUST 29, 1903. 


Correspondence, 


Phonogram, 
To the Editor of the Screnriric AMERICAN: 

Noticing the propositions of a name for the mes- 
sages by telephone I am led to offer one. My choice 
would be “phonogram.” It seems to me that it would 
be appropriate and expressive, 

Penfield, Pa., July 20. ALLEN ROSEN KRANS. 

—— ++oreo— — 
The First Bear-Trap Dam, 
To the Editor of the Screntiric AMERICAN: 

William Gilbert Irwin, in his interesting article en- 
titled “Waterway Improvement on the Ohio,” while 
referring to the “bear-trap dam,” says: “All the 
dams in operation and building on the Ohio are of the 
movable type, the Davis Isiand dam at Pittsburg, 
which was completed in 1885, being the first dam of 
that type ever built in this country.” 

This is an error, in correcting which I will give 
you a few points in the early history of coal mining 
in Pennsylvania The Lehigh Coal Company, after 
several unsuccessful attempts to get their coal to mar- 
ket, leased, early in 1818, 10,000 acres near Mauch 
Chunk, Pa., to Josiah White and his two partners, for 
twenty years, for one ear of corn @ year, if demanded, 
and from and after three years to send to Philadelphia 
at least 40,000 bushels of coal per annum, on their 
own account, so as to be sure of introducing it into the 


market 

The lessees began immediately to improve the Le- 
high River by the construction of wing dams, etc., for 
the purpose of deepening the water in the channel 
and making it navigable for coal barges. But early in 
the following year they discovered that they had not 
sufficient water for their purposes. Josiah White, in 
his autobiography, says: “We found the natural flow 
of the water in the Lehigh was insufficient, the water 
subsiding much below the mark we had made, on the 
best information we were able to procure from those 
on the river who professed to know all about it, and we 
were obliged to make a great experiment to obtain 
the water by artificial freshets; and if we failed in 
this, our whole work would be exploded and have to 
be abandoned. I devoted myself for several weeks to 
form a plan of sluice that would answer, and be cheap- 
ly made, and safe at all stages of the water. I succeed- 
ed in producing the lock and sluice called the ‘bear- 
trap,’ a name the workmen gave it while we were ex- 
perimenting with it on Mauch Chunk Creek, to elude 
the curiosity of persons who teased them with in- 
quiries as to what we were making. We put up about 
twelve of the locks and dams in 1819, and I took out 
a patent for them in the twelfth month, 1819.” 

In 1873 three of these dams were still in use on the 
upper Lehigh between White Haven and Stoddartsville. 

Josern J. Waite. 

New Lisbon, N. J., August 18, 1903. 

———> + 0 pe 
Windmills in India, 
To the Editor of the Scienriric AMERICAN: 

Any one who has lived in India, where the winds are 
sufficiently strong to warrant their erection, recognizes 
that India in the near future will prove an excellent 
market for windmills. 

Mr. Chatterton’s report shows that the government 
is awake and is accumulating facts as to the useful- 
ness of the windmill for purposes of irrigation, by 
most careful and prolonged experiments. Undoubtedly 
there is here a wide field for American enterprise. 

The people in India must be educated and made 
aware of the utility of the windmill, and when once 
convinced, they will undoubtedly purchase liberally. 
The Europeans will be the forerunners in their gen- 
eral introduction, as the natives are extremely con- 
servative and unwilling to make an outlay of money 
unless convinced of speedy returns. 

The field should be most carefully studied by ex- 
perts who should then adapt the windmill to best meet 
the needs 

The addition of a “second pump” mentioned by Mr. 
Chatterton should receive careful attention. Companies 
competing for the market must be prepared to supply 
a number of varieties and sizes depending upon the 
height the water that must be raised. For example, in 
the part of the country where I am located, the water 
would only have to be raised 25 feet at the most for ir- 
rigating purposes, whereas further from the coast it 
would be considerably more. 

A matter touched upon in the report which should 
receive the most careful attention is that of “break- 
ages.” Europeans who have not lived in India little 
realize the ignorance of the natives when dealing with 
home-made devices and their unwillingness to adapt 
themselves to new conditions. They are not “Jacks of 
all trades,” but are bound down by caste and custom 
to be “Jacks of one or no trade.” There are places 
where it would be necessary to send hundreds of miles 
to get a thread cut on a bolt when at home it can be 
done “around the corner.” Because of this ignorance, 
the employing of an experienced fitter for each wind- 
mill is necessary. 
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When striving to open markets in the East, manu- 
facturers must provide: (1) The very best material; 
(2) the simplest mechanism; (3) the highest develop- 
ment of skilled workmanship, and (4) the counterparts 
of all portions which are in the least liable to get out 
of order, together with (5) a clear outline of instruc- 
tions. Then only will the people be prepared to pur- 
chase, and when once convinced of an article's useful- 
ness, they are prepared to pay liberally. 

Windmills for India should be constructed wholly 
of iron or steel. Wood is quickly destroyed by white 
ants and other insects, or, owing to the terrific power 
of the rays of the sun, will become weakened and soon 
have to be replaced. 

Any successful water-raising apparatus is sure to 
command a wide market in India, whether it be the 
windmill, the sun motor, or an engine. First of all 
people must be educated. The erection of windmills, 
etc., at the various centers in India as practical illus- 
trations is most desirable. Literature has its place, 
but is not of very great importance. 

(Rev.) Warrer T. Scupper. 

Tindivanam, Madras Presidency, India, July 13. 

[Lack of space prevents us from publishing the re- 
port referred to. Our correspondent’s letter is, how- 
ever, sufficiently clear to show the requirements that 
must be met in India.—Ebp.] 





The Langley Airship. 

Prof. Langley has issued the following statement: 
To the Press: 

The present experiments being made in mechanical 
flight have been carried on partly with funds provided 
by the Board of Ordnance and Fortifications, and partly 
from private sources, and from a special endowment 
of the Smithsonian Institution. The experiments are 
carried on with the approval of the board of regents 
of the Smithsonian Institution. 

The public’s interest in them may lead to an un- 
founded expectation as to their immediate results, 
without an explanation, which is here briefly given. 

These trials, with some already conducted with steam 
driven flying machines, are believed to be the first in 
the history of invention where bodies far heavier than 
the air itself have been sustained in the air for more 
than a few seconds by purely mechanical means. 

In my previous trials success has only been reached 
after initial failures, which alone have taught the way 
to it, and I know no reason why prospective trials 
should be an exception. 

It is possible, rather than probable, that it may be 
otherwise now, but judging from the light of past ex- 
perience it is to be regretted that the enforced publicity 
which has been given to these initial experiments, 
which are essentially experiments, and nothing else, 
may lead to quite unfounded expectations. 

It’is the practice of all scientific men, indeed, of all 
prudent men, not to make public the results of their 
work till these are certain. This consideration, and 
not any desire to withhold from the public matters in 
which the public is interested, has dictated the policy 
thus far pursued here. The fullest publicity consistent 
with the national interest (since these recent experi- 
ments have for their object the development of a ma- 
chine for war purposes) will be given to this work 
when it reaches a stage which warrants publication. 

S. P. LANGLEY. 

Smithsonian Institution, August 19. 

__— > 
The Current Supplement, 

The current SuprLemMeNntT, No. 1443, opens with a 
fully illustrated article describing a great California 
seed farm. Leigh Page presents a resumé of the 
traces thus far discovered of the habitability of Mars. 
An article on the mechanical sorting of postal pack- 
ages tells much that is interesting of French methods. 
Prof. F. C. Robinson discusses the new views of the 
constitution of matter. Irwin S. Sperry describes how 
a black color on bronze can be produced Another 
installment on the Serpollet steam auton is p 
sented. Among the minor articles may be mentioned 
those entitled “The Nernst Incandescent Lamp,” “The 
Roman Foot in Measuring,” “Proportions in Archi- 
tecture,” “Mechanical Stokers,” “A Botanical Explora- 
tion of Cuba,” and “Inducing Character of Radium.” 

_ dh, 
Observation of Brooks’s Comet, 

A telegram has been received at the Harvard Col- 
lege Observatory from Prof. W. W. Campbell at Lick 
Observatory stating that Br“oks’s periodical comet has 
been observed on its return by Aitken on August 18, 
8.50.0 G. M. T. in R. A. 21h. 02m. 50.28. Dec. —27 deg. 
.04 min. 9 sec. Also the spectrum of Nova Geminorum 
was observed by Curtiss August 17 and found to be of 
the nebular type. 


—_ >? 


The “Cave of Giants” is the name which has been 
given to a new mammoth cave discovered in south- 
eastern California in the heart of the Providence 
Mountains. The cave was discovered by George L. 
Berg, to whom its existence was revealed by a native 
Indian who lives on the west slope of the range. 
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Engimeering Notes, 

The North ERastern Railway Company has now de 
cided to establish a regular motor car service on the 
old Bridlington coaching highway between Beverley 
and several of the outlying villages as far as Beeford, 
distance 13 miles. The motor cars will provide ac 
commodation for sixteen passengers, with half a ton 
of luggage on the roof. 


According to an English expert the supply of coal 
yet remaining to be mined in the United Kingdom 
amounts to 80,684,000,000 tons, which, at the present 
rate of mining, would last 370 years. The same au- 
thority gives the total output of the world in 1900 as 
767,636,204 tons, of which Great Britain produced 229,- 
000,000 tons, or 30 per cent, and the United States 
245,000,000 tons, leaving a balance of about 35 per cent 
for the rest of the world. 


In order to facilitate and accelerate railroad traffic 
through the Severn Tunnel, which is 4 miles 600 
yards in length, a system of electrical automatic 
signaling is to be installed so that a train will be able 
to enter the tunnel while another is already progres- 
sing through in front. Under the present block sys- 
tem arrangements a train cannot enter the tunnel 
until the preceding one has emerged from the other 
end, thus entailing several minutes’ delay to the wait- 
ing train. For the purpose of signaling the tunnel 
is to be divided into sections of 1,200 yards. Notwith- 
standing the fact that a powerful fan extracts 447,000 
cubic feet of air per minute from the tunnel, the at- 
mospheric conditions are not suitable for the employ- 
ment of simply the usual semaphore signals at the 
sides of the track. Therefore, to insure perfect aafety 
to the trains, the semaphore signals will be supple 
mented by “repeat” signals indicated in the cab of 
each locomotive before the eyes o? the engineer. 


A French locomotive on the De Glehn four-cylinder 
compound system is to be tried on the Pennsylvania 
Railroad. Engines of this system, of the eight-wheel 
and Atlantic types, are extensively used on the princl- 
pal French railways for fast and heavy passenger 
service, and one is now being built for the Great 
Western Railway of England. These engines have 
two outside high-pressure cylinders driving the rear 
pair of driving wheels, and two inside low-pressure 
cylinders driving the crank axle of the front pair of 
driving wheels. An engine of a somewhat similar de- 
sign was built about a year ago for the Plant System 
of railways in Fiorida by the Baldwin Locomotive 
Works, but in this engine the four cylinders all drove 
the first driving axle. The French engine for the 
Pennsylvania Railroad will be delivered next year, 
and after some experimental service will be sent to 
the St. Louis Exhibition as a part of the railway com- 
pany’s exhibit. Eventually it will be put in regular 
service.—Engineering News. 

The inaugural address cf Mr. J. C. Henshaw at 
the opening meeting of the new session of the London 
Institute of Civil Engineers dealt with the werld’s 
supply of timber. Engineers, he remarked, could not 
do without timber, and it was worth while considering 
whether the supply of that material was likely to con- 
tinue to be equal to the demand. It was calculated 
that the number of timber sleepers on the railways 
of the whole world did not fall far short of 1,495,- 
000,000 and a low estimate of their value was $900,- 
000,000. This alone constituted « serious drain on 
the timber supplies of the world. The president next 
reviewed the measures which had been taken in other 
countries to secure the control of forests and their 
management on scientific principles, and expressed 
the hope that the labors of the committee recently 
appointed by the Board of Agriculture, and at present 
sitting, would result in removing from Great Britain 
the reproach of being the most backward country in 
respect to forestry. Turning to means of cheap trans- 
port, he suggested that the time was coming when the 

i ids asl ld be placed under one management 
throughout the country, and become a national charge 
instead of a charge on the local rates. Good roads, 
with organized steam traction, would be more useful 
to farming than would light railways. Considering 
next the generation of power, Mr. Hawkshaw remark- 
ed that water power possessed important advantages 
in its cheapness and also in !ts certainty, which was 
assured as regards the minimum supply; moreover, its 
cost was practically independent of the fluctuating cost 
of fuel and labor. Up to the present it was the 
electrochemical industries which had takeh most ad- 
vantage of cheap water power, and some of its app!i- 
cations in this direction were briefly alluded to. The 
difficulties connected with the utilization of water 
power arose out of the necessity of storage for regu- 
lating the flow, a matter of little difficulty where lakes 
could be used for storage in uncultivated country, 
but entailing works of aimost prohibitive cost where 
any alteration of the accustomed water-level led to 
interference with vested interests. The address con- 
cluded with some remarks on the relation of the bio- 
logical sciences to the work of the engineer, 


j 


A Ae 1 Sel tS iy ON ln 


oe 





on wee 





152 


DEVELOPMENT OF THE 90-FOOT RACING YACHT. 

When Commodore John C. Stevens and his four as 
sociates, al! of the New York Yacht Club, gave an or 
der to George Steers for the construction of a schooner 
for the purpose of crossing the Atlantic Ocean and 
competing in friendly rivalry with British yachtsmen, 
they little imagined what an important influence their 
trim little craft was ultimately and indirectly to ex- 
ert upon the international relations of the two great- 
the world; for, insignificant and dis- 


est nations oO 
nroportiona 1s the cause may seem to be, there is no 
denying that the international contests for the “Am 
erica” cup have grown to such a point of importance 
that they are a very real factor in the growing friend 
ship between the two nations. Could the shades of the 
gallant commodore and his friends have hovered off 
Sandy Hook lightship somewhere about noon on Aug 
ust 20, and witnessed the vast flotilla of steamships, 
big and little, come streaming out past the Hook, they 
must have felt that verily great things from 


little caus row; for, after all is said and done, 
that first appearance half a century ago of an 
American schooner among the British yachts was a 
nautical event of merely local and passing interest 


Evidently it was so regarded at the time, for there was 
a lapse of nearly twenty years before any effort was 
made to recover the cup won in so gallant style by the 
“America.” If the real cause for the world-wide in 
terest that has sprung up around these contests is to 
be sought, it will be found in the splendid enthusiasm 
with which our American yachtsmen responded to the 
first challenge that was received and the strongly 
national flavor which the contest at once assumed, as 
evidenced by the crowds which flocked down to the 
lower bay to witness the races of 1870 between the 


Scientific American 


solitary British schooner “Cambria” and the great 
fleet of American yachts that was gathered to protect 
the cup. Already, by this very enthusiasm, the yachting 
trophy was enshrined in the popular mind as the type 
of American supremacy in the building and sailing 
of yachts, It is true that the early races were marked 


































Avucust 29, 1903. 


by more or less wrangling and much overearnest dis- 
putation which culminated in the disgraceful 
fiasco of the “Valkyrie’-“Defender” races; but from 
that time on there has been evidenced a more 
considerate attitude both upon the part of the chal- 
lengers and defenders, which is unquestionably based 
upon the realization of the fact that after all an 
“America” cup contest is a sporting event, and that, as 
such, it should be carried out in a spirit of perfect 
friendliness and good-will. This better feeling and 
more broad-minded spirit has developed to such a de- 
gree that to-day quite a considerable section of the 
American public, not a few of whom are yachting 
experts, is desirous that the splendid pluck and deter- 
mination of the British sportsmen should at length be 
rewarded by the capture of the much-coveted emblem. 

It is not our intention in the present article, how- 
ever, to enter into the ethics of the sport, but rather 
to trace in a broad way the remarkable development 
which has taken place during the half century or more 
of these contests. We have so fully frequently illus- 
trated and described the various contests, that it will 
be sufficient in this article to present the accompanying 
series of drawings showing the challenging and defend- 
ing yachts that have been built and have fought it out 
on the Sandy Hook courses since the year 1885, when 
the cutter “Genesta” and the centerboard “Puritan” had 
their ever-memorable struggle. The fifty-two years 
from 1851 to 1903 may be divided broadly into three 
periods The first of these, extending from 1851 to 
1876, might aptly be termed the schooner period. The 
first of these races held in 1870 was represented on 
the part of the challengers by the “Cambria,” a degp- 
keel schooner built by the Ratseys, who have since fig- 
ured so largely as makers of the famous English sails 
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Reliance, From Ofi Starboard Bow. 
THE YACHTS IN DRYDOCK BEFORE THE FIRST RACE, 
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She was a vessel of 108 feet water-line length, and 
she was handsomely beaten by several of the yachts 
which sailed against her. The second challenge was 
sent by Mr. Asbury, who was also the owner of the 
“Cambria.” When his schooner, the “Livonia,” 
reached this side of the water, she was found to be an 
improved “Cambria,” with a water-line length of 115 
feet and a proportionately larger sail spread. She made 
a better fight for the cup than her predecessor, win- 
ning a race against “Columbia” by 25 minutes and 28 
seconds and thereby earning the distinction of being 
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10 minutes and 59 seconds, and in the second race 
by 27 minutes and 14 seconds. The Canadian club 
had another try for the cup, this time with the sloop 
“Atalanta.” She had aone of the qualities for such an 
arduous task, being beaten by the “Mischief” in the 
first race by 28 minutes and 20% seconds, and in the 
second race by 38 minutes and 54 seconds, Strictly 
speaking, the “Atalanta” series of races should be in- 
cluded in the first or schooner period, for the reason 
that the vessels engaged in this event, as in all pre- 
vious contests for the cup, were designed by the rule- 
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opment from the narrow beam, large displacement, and 
moderate sail plan of the typical cutter to the more 
generous beam, smaller displacement, and greater sail 
power of the typical modern yacht; while on the 
American side there was evident a growing apprecia- 
tion of the value of a deeper body and a heavily-bal- 
lasted keel as against a small amount of ballast stowed 
within a broad and shallow hull. Thus, comparing 
“Genesta” and “Puritan,” we see that while the Eng- 
lish cutter had a beam of only 15 feet on a draft of 13 
feet 6 inches, as compared with a beam for the “Pur- 


PURITAN 





































































































































t 


Sail Area, 1349) Sq. Pt. 


oo" Pie 93 
8" mmm = ert Bi’ 1%” peice 
—— *o = —" 
| x NS 2s ee 
_ WON BY:- 
| Sail Area 7141 Sq. Ph 4 5" oa Sail Area 7370 Sqft 
GALATEA 18)|86 MAY FLOWER 
102’ ta” too’ 
een oe re 236 
ees: ar’ = Fe ERS © 
\ E- 4 ‘n = : 
\ e 
| WON BY: 
| Sai Fr. £08" ae \ iw 
| nile maatab 85 ii 20° @” Sail Areo 8824sn. 
| THISTLE 18/87 VOLUNTEER 
108' 5” 106” 2%" 
| —_—... a 86's" ee iy as’ 10” cereal. ot 
| an ——— — 
| won BY:— 
. i 19’ a, 
Sail Area 9751 Sq.ft Won’ 48%,” Sail Area 39017. Sqft 
VALKYRIE Il VIGILANT 
122° l2e' ——_———? 
ee Ne ne 85" Pi 8e’ 2” coins 
\ waw By:- : \ hee 
\ 48” 
ilA . Fk: 35” 
pliant anita 40” \ iif Sail Area 1,312.5q6 
VALKYRIE Il! 18/95 DEFENDER 
130° 22'3° 120" ae 6 
— a af 88 10% on. 2s ey Y : 
~~ —— : Pr omnaamane 
Won By:- 
i 8’ 49 
ii ON A Foun 
Sail Area 13026 Sq.ft es ee Sail Area 12640 SFr 
SHAMROCK I COLUMBIA 
128’ ia 4" 
eat 87" Be" Lon Nap sen -M ae’ 7" ee 





WON By:- 
i lo’ a” 


iil 6’ 34” 





ii SHAM DiSMASTED 








SHAMROCK II 
135° 






COLUMBIA 


131’ 4” 








ons ST 








Sail Area 14.027 Saft 








89' 9% 




































“SHAMROCK lil 19 fos RELIANCE 
1338" fa lie e aS © 
—— ah ea dail Bs, — a 
Sail Area 14337 sq.¢t. +4 Sail Area 16:69 4 ft] 
























DEVELOPMENT OF THE INTERNATIONAL RACING YACHT FROM 1885 TO 1903. 


the only challenging yacht that has won a race for 
the cup. She the series, 
succumbing in her second race to the “Columbia,” in 
the third race to the “Dauntless,” and in the fourth 
and last race to that famous schooner “Sappho.” The 
next challenge was sent by the Royal Canadian Yacht 
Club; and the Canadian club secured the obviously fair 
concession that only a single cup defender should be 
Sent against their yacht, and that she should be se- 
lected several days before the first race took place. 
The “Countess of Dufferin,” as she was called. was 
beaten by the schooner “Madeline” in the first race by 


was defeated, however, in 


of-thumb methods of the early yacht designers, and it 
was not until the second period, extending from the 
“Genesta’-“Puritan” races in 1885, to the “Valkyrie”- 
“Vigilant” contest of 1893, that the modern scientific 
method of design was ushered in. This second period 
was marked by the grand struggle between the Eng- 
lish deep-keel cutter and the American centerboard 
sloop; for there is no denying that just as the deep- 
keel was the slogan of the Briton, the centerboard 
was the cherished ideal of his American competitor. 
Speaking of the British side of fhe contests, we see in 
the growth from “Genesta” to “Valkyrie II.” a devel- 


itan” of 22 feet 7 inches, and a draft of 8 feet 10 inches, 
in “Valkyrie II.” the beam had increased to about 
the same as that of “Puritan,” while the depth of the 
keel in the American sloop “Vigilant” had grown to 13 
feet 6 inches, or exactly that of the “Genesta” of eight 
years before. The year 1893 was an epoch-making year 
in the history of the development of the cup yacht, and 
the most significant fact in the “Vigilant” series was 
the very conclusive beating given by the English eut- 
ter to the American centerboard sloop in a memor- 
able race of 15 miles to windward when the English 
cutter turned the mark nearly 2 minutes in the lead. 





age 


154 


The doom of the centerboard was further sounded by 
the visit subsequently paid by “Vigilant” to Great 
Britain when she lost eleven out of eighteen races to 
the “Britannia,” a sister cutter to “Valkyrie 

The third phase of yacht construction may be said 
to date from the construction of the American yacht 
Defender” in 1895. Just as the “Genesta”’-“Puritan” 
year saw the introduction of more thoroughly scien 
tific methods of design, so does the “Valkyrie III. 
“Defender” series witness the full recognition of the 
fact that ecientific construction is only less impor! 
tant than scientific design Of course, it would be 
manifestiy unfair, both to the British designers and 
to Herreshoff himself, to infer that no attention had 
been paid previously to what might be called the engi 
neering features of the problem, for 
“Genesta” in 1885 was of composite con 
struction, with wood planking on steei 
frames, and “Galatea” in 1886 was built 
entirely of steel, at a time when we 
were sti!l clinging to cumbersome wood 
en frames in “Puritan” and “May 
flower moreover, Herreshoff had al 
ready introduced, in 1893, the use of 
bronze in the underbody of “Vigilant.” 
But it was in “Defender” that the engi 
neer and metal worker were first given 
a free: hand while hollow _ steel 
spars first made their appearance 
on both challenger and defender tt is prob 
able that “Defender” was, and will always remain, 
the lightest yacht for her size ever constructed; she 


has also the unenviable distinction of being the only 
boat built either for challenge or defense that was 
useless as soon as her racing days were over—for, con 
trary to popular belief, the three ‘Shamrocks” and 
their competitors are as sound to-day as when they 
were launched. “Valkyrie Ili.” was of composite con 
struction; but in her we see the last of the wood 
sheathed cutters 

With the advent of Sir Thomas Lipton to the great 
international contest, there was assured for the chal- 
lenging yachts the necessary capital to meet the enor- 
mously-increased cost of construction due to the use 
of expensive alloys and high-grade steel; and although 
in this respect it has been one man’s purse against a 
syndicate, no stint has been put upon either the de 
signer or the builder. The first “Shamrock” was a 
bronze boat with aluminium topsides and deck, and in 
“Columbia” she met a boat with bronze underbody, 
steel topsides and wooden deck. The second “Sham 
rock" was plated with bronze from keel to rail; 
but in “Shamrock III.” we see a return to steel 
plating for the hull, the necessary smoothness of sur- 
face being secured by the use of a special enamel 
paint, each coat of which is carefully rubbed down 
before the next is applied. The result is a remarkably 
smooth surface which it is claimed is not surpassed 
by the polished bronze. “Reliance” is built on the 
belt-frame and longitudinal system which Herreshoff 
introduced in “Constitution.” It is possibly a trifle 
lighter than the customary bulb angle method of fram 
ing; but {t posseses the drawback that the wide frame- 
spacing renders it difficult to build the boat with per 
fectly fair lines, the plating having a tendency to 
straighten out between frames, rendering the longi 
tudinal lines a series of chords instead of true con 
tinuous curves In this last period of 
cup designing there has been a wonder 
ful development in the sizes and power 
of the beats, until the climax has been 
reached in “Reliance.” As compared 
with “Defender,” the beam has gone up 
from 23% feet to 27 feet, and the over 
all length from 126 to 145 feet, while the 
sail spread of 12,640 feet on “Defender,” 
thought to be prodigious in 1895, would 
be insignificant against the towering 
fabric on “Reliance,” with its total area 
of 16,199 square feet 

As we go to press, only one meeting 
of “Reliance” and “Shamrock” has taken 
piace. The wind, light at the start 
died away at times toa calm. Although 


Scientific American 


IMPROVED BREECH MECHANISM FOR HEAVY GUNS. 

The vast improvement that has been made of late 
years in the rapidity of fire and general handiness of 
heavy guns is due largely to the great amount of at- 
tention which has been given to the breech mechan- 
ism. So important an element is this in the construc- 
tion and manipulation of heavy ordnance, that it has 
had more to do with decreasing the weight and in- 
creasing the rapidity of fire than perhaps any other 
single feature If we except the guns made at the 
Krupp works, the breech mechanism of all modern 
ordnance is of the threaded type, that is to say, after 
the charge has been introduced, the breech block or 
breech plug depends for its ability to resist the rear- 
ward force of the explosion of the powder upon the 






IMPKOVED BREECH MECHANISM SHOWN IN THE 
LOCKED, UNLOCKED, AND FULLY OPEN POSITIONS. 


total strength of the threads by which the block is 
screwed home to its position in the breech box. As 
usually constructed, equi-distant parallel channels are 
cut through the threads both of the block and the 
box, so that the breech block can be thrust right home 
into position and locked by giving a third or quar- 
ter turn to the block as the case may be. This cutting 
away of so large a portion of the thread, thereby re- 
ducing the shearing section, necessitates an increase In 
the length of the block and, therefore, an increase in 
the length of the gun at the point where it carries its 
greatest diameter. To provide a breech block of less 
depth, but presenting an equal section of thread, there- 
by saving in the length and weight of the gun, has 
been the constant aim of gun-makers for several years 
past, and in the accompanying illustrations is shown 
one of the latest and most ingenious attempts to solve 
this problem. In the new breech mechanism, which 
was designed by John B. Moore, of Washington, D. 
C., the breech box is stepped so as to present two dif- 
ferent diameters, and the outer or larger section is 
threaded with a left-hand thread, and the inner or 
smaller section adjoining the powder chamber is 
threaded with a right-hand thread, the threads in 
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the gun. The carrier for this breech block is swung 
into an open or closed position by means of a handle 
lever, and by the co-operation of a pair of bevel pin- 
ions suitable motion is transmitted, during the swing- 
ing of the handle lever, to a rocker which is pivotally 
connected with the operation ring in such a manner 
that this operating ring is moved in one direction 
or the other according to the opening or shutting 
swing of the handle lever 
Our three engravings show the breech first, in an en- 
tirely closed and locked position; secondly, with the 
breech block unscrewed, but still in position against 
the breech of the gun; and thirdly, with the breech 
block swung wide, clear of the gun, ready for the in- 
sertion of the charge. Let us suppose now that the 
charge has been inserted and it is de. 
sired to close the breach By pulling 
the handle lever round to a quarter 
turn the block will be brought up with 
the ends of its threads in _ position 
against the ends of the threads of the 
breech box, ready for screwing home to 
position. The further movement of the 
handle lever toward the gun then oper- 
ates to turn the breech block into the 
threaded portion of the gun breech. This 
is accomplished by turning the locking 
ring on the threads of the breech block, 
when the threads of the block will en- 
gage the outer ends of the threads of the gun breech. 
The further movement of the handle lever reverses 
the movement of the operating ring and turns the 
locking ring in on the threads of the breech block 
and in the threads of the gun breech, thus complet- 
ing the operation of closing. Each of the operations 
of opening and closing is thus accomplished by 
a single swing of the lever. The advantages claimed 
for this form of construction are that by using these 
right and left-hand multiple threads there is a gain 
of from 30 to 50 per cent of strength over any block 
of the same weight and general dimensions that 
is at present in use. The considerable  short- 
ening-up of the breech of the gun, due to the short- 
ness of the breech block, not only greatly lightens 
the weapon, but it allows for more advantageous 
disposition of loading and _ hoisting machines, 
particularly in large gun mounts There is a fur- 
ther advantage in the fact that by dividing the strain 
occasioned by firing the gun equally between a right 
and a left-hand thread, there is obtained the advantage 
of equilibrium of forces; the operating mechanism 
is relieved of strain or shock, and there is no ten- 
dency, as in a block carrying the ordinary type of 
thread, for the block to unscrew itself. Another ad- 
vantage is that when the swinging carrier strikes the 
gun, the momentum of the breech block causes it to 
enter its threads in the block for a considerable dis- 
tance, thereby rendering a rebound of the carrier be- 
fore the block enters impossible, and because of the 
great pitch of the threads the momentum of the block 
is almost sufficient to screw it home to its closed posi- 
tion. 
————___ —> << —____—- 
LIGHT MOTOR FOR A ST. LOUIS CONTEST AIRSHIP. 
The coming race of airships at the St. Louis Fair 
is doing a great deal to interest inventors in the prob- 
lems of aerial navigation, and as a result we may ex- 
pect to find substantial advances made 
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in this most fascinating effort of man 
to master the element which has so 
long baffled him. 

One of the goals toward which all de- 
signers of airships are striving is the 
construction of a propelling motor which 
shall have a minimum weight per horse 
power. A prominent contestant in the 
St. Louis race has just succeeded in 
obtaining an exceedingly light gasoline 
motor for his airship. Our illustration 
shows the motor with the carbureter re- 
moved, mounted on the testing block. 
The motor was built by the Walters 
Power Company, of 62-66 Van Winkle 
Avenue, Jersey City, N. J. The contract 











the race was called off, “Reliance” show 
ed indications of being the better 
drifter. As long as the wind held true, 
there was but little appreciable difference between 
the boats, although “Reliance” gave indications that 
in a true breeze she could draw out to weather of the 
English yacht. The conditions were those in which 
“Shamrock” has done her best work, and if she cannot 
drop “Reliance” in a light breeze and rolling sea, she 
fs not likely to do so in stronger breezes 
——__-_~>~-@-—__— 

The largest complete mounted mammal in existence 
can be seen in the American Museum of Natural His- 
tory. The specimen is the clumsy little skeleton of 
the pantolambda, whose age is placed, with doubtful 
accuracy, at three million years. The fossil was found 
in New Mexico end presents an impressive example of 
the possibilities of evolution. ‘ 








both cases being uninterrupted. The breech block, 
which has a diameter corresponding to that of the inte- 
rior section of the breech box, is cut with a left and 
right-hand thread, corresponding to that of the breech 
box, the length and pitch of the threads corresponding 
to those of the two sections of the breech box, although 
the diameter of the breech block is the same through- 
out and matches that of the inner section of the breech 
box. Over the outer left-hand-threaded portion of the 
block is carried an annular locking ring which is cut 
both on its interior and exterior surface with a left- 
hand thread. This locking ring is threaded on over 
the outer part of the breech block, and it is itself car 
ried by a swinging carrier, which is hinged in the 


customary way to the right-hand edge of the base of 


stipulated that the motor alone should 


GASOLINE MOTOR WEIGHING 244 POUNDS, YIELDING 24 HORSE POWER. weigh not more than 26 pounds and 


should yield at least 2 horse power. 
The completed motor comes well within these re 
quirements, having a weight of about 24% pounds and 
an efficiency of 24%, horse power. Even with the addi- 
tion of the carbureter, the weight is but 2514 pounds, 
and naturally the builders are much elated with their 
success. In the construction of the motor aluminium 
is, of course, used wherever possible, and the other 
parts are made as small and compact as practicable. 
The general design, however, closely follows standard 
lines. The motor is of the four-cycle type and the cyl 
inders have a 2%-inch bore by a 27-16-inch stroke, One 
feature which is particularly noticeable is the absence 
of radiating ribs on the main body of the cylinders. 
Mr. Walters, who designed the mctor, has found that 
the heat of the cylinders could be dissipated with sufft- 
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cient rapidity from the smooth surface of the cylinder. 
However, in order to insure sufficient strength, he re- 
tained the ribbed formation on the cylinder heads and 
the valve casings, for at these points the pressure is, 
of course, the greatest. A special form of carbureter 
is used, which comprises a double valve and insures 
separate control of the gasoline and air supply. Con- 
trol of the sparking may be had by operating a lever 
depending from the lower part of the motor. This 
changes the position of the sparking contacts with re- 
lation to their operating cams, and thus advances or 
retards the time of the spark in the cylinder. A fric- 
tion clutch and pulley shown at the rear of the motor 
were added after the motor was built, and these in- 
crease the total weight to 33%, pounds. On comple- 
tion of the motor it was subjected to thorough tests 
and proved highly satisfactory in every particular. 





MACHINE FOR GROOMING AND SHAMPOOING HORSES. 

Two Western inventors have just received a patent 
for an ingenious machine adapted to be used for 
grooming and shampooing horses. The machine is 
designed particularly with a view to doing the work 
rapidly and in a cleanly manner, means being pro- 
vided for confining the dust and sweepings to a spe 
The apparatus may 
be operated by a flexible shaft connection with any 
The flexible shaft is attached to the 
main shaft which passes lengthwise through the cen- 
ter of the machine. A worm gear formed on this 
shaft meshes with a gear on a shorter shaft lying 
at right angles therewith. At one end of the shorter 
shaft a friction device of cup-shape is formed, within 
which the main pulley projects. The diameter of this 
pulley is smaller than the diameter of the cup so 
that it may be shifted from one position to another 
without interfering with its rotation so long as its 
periphery has frictional contact at some point with 


cially-constructed dust chamber. 


suitable motor. 


the cup. Lying on either side of the shorter shaft are 
two brushes which are rotated by means of friction 
disks engaging a large disk connected with the main 
Ordinarily both brushes will rotate in the 
same reason of the freedom of 
movement allowed the main pulley the friction disk 
directly connected therewith may be shifted, so as to 
bring it into contact with an “idler,” through the 
medium of which the direction of one of the brushes 
may be reversed The entire mechanism is covered 
by a casing open at the bottom to permit operative 
contact of the brushes with the animal to be groomed. 
raised by the 


pulley. 
direction, but by 


In order to prevent spread of dust 
brushes, the dust is confined to the casing by screens 
of fringe work which hang from its lower edges. It 
will be observed that the right-hand end of the main 
shaft is provided with a suction fan lying in the 
dust chamber which projects from the main casing. 
This chamber is closed by a perforated cap provided 
with a sponge or other dust-absorber, so that when 
the fan operates to draw out the dust raised by the 
brushes, the dust will lodge in the absorber while 
the air passes out through the perforations. In 
operating this machine the operator needs simply to 
guide it over the animal’s body and the work will be 








A HORSE-GROOMING MACHINE. 


easily and expeditiously done. Messrs. Anders and 
Pehr Bolund, of 16 Hancock Street, East San José, 
Cal., are the inventors of this grooming and sham- 
pooing machine 
>+0--> 

The Pennsylvania Railroad tunnel under the Hud- 
son River was begun on June 25. The tunnel work 
is divided into two sections, known as the northern 
and the eastern The first drill holes for 
first shaft were started at noon at the foot of 32d 
Street and Eleventh Avenue, New York. 


sections 
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IMPKOVED VALVE MECHANISM. 

The accompanying engraving illustrates an im- 
proved valve mechanism which is especially adapted 
for connecting a battery of boilers with a main steam 
pipe. The valve has been designed with a view to 
effecting a great saving of fuel and to act as a safe- 
guard against explosion of the boiler. A patent for the 
improved construction has recently been obtained by 
Mr. Thomas Simpson, of New Iberia, La. The valve 
mechanism comprises a casing A, and opening into 
this are a number of passageways B, preferably four 
in number. These are threaded to receive the pipes 
E. The end walls of the passageways are beveled or 
inclined and over them the conical valve caps C are 
situated, being hinged to the casing. The passage- 
ways are arranged diametrically opposite each other, 
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VALVE MECHANISM FOR A BATTERY OF BOILERS. 


so that when one of the valves is open and steam is 
passing therethrough, the valve directly opposite will 
be held in its closed position unless the steam press- 
ure in this closed pipe is sufficient to overcome the 
pressure from the opposite steam duct. The main steam 
pipe F, which is formed at the upper portion of the 
valve casing, is adapted to permit the escape of the 
steam from the casing. A number of lugs D are 
formed on the interior of the casing. These serve as 
stops for the valve caps when they are suddenly forced 
upward by the pressure in the pipes. In large sugar 
refineries explosion of the boilers frequently occurs, 
due to the fact that when a connection is made be- 
tween boilers the pressure of one battery exceeds the 
pressure of the other. This may be obviated by the 
use of Mr. Simpson’s improvement. It will be ob- 
served that an excess of steam in the boiler is imme- 
diately relieved and is permitted to escape through 
the vaive mechanism, without the necessity of an 
attendant being present to regulate the same, and 
such an advantage is obviously very important. 
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Across the Continent by Automobile, 

The crossing of the continent of North America in 
sixty-one days is the latest achievement of the auto- 
mobile. 

The test was undertaken by the Packard Motor Car 
Company in order to demonstrate the trustworthiness 
and ability of their 12-horse power standard touring 
ear. Mr. T. E. Fitch, their most experienced operator, 
was chosen to run the car, and he was accompanied by 
M. C. Krarup, an newspaper man. 
from San Francisco on June 20, and the mud-covered 
car, christened “Pacific,” reached New York at 8.30 
P. M., August 21—just two months and one day later. 
The route followed was across the Rocky Mountains to 
Carson City, Reno, Battle Mountain, and Wells, Nev.; 
Tacoma, and Salt Lake City, Utah, the latter place be- 


ing reached on the 4th of July; Glenwood Springs, 


suer Vista, Colorado Spring ind Den D 


I 
ver being arrived at July 20; then through Nebraska 
to Omaha, which was reached on July 31 and stopped 
at till August 2; Des Moines, lowa, was reached on 
August 4, and Chicago, Ill., on August 10; while ten 
days were consumed in covering the last 1,000 miles 
from Chicago to New York. Aside from tires, but one 
serious breakdown occurred on the machine, which 
consisted in the breaking of a front spring. A new 
spring was obtained en route. One of the original tires 
on the machine at the start is said to have survived to 
the finish. Beside this tire, seven new outer casings 
were used in replacing the other three. The weight of 
the machine complete was about 2,700 pounds. 

Regarding the character of the roads traversed, Mr 
Fitch is reported to have said that neither Utah desert 
nor Colorado mountains were half as bad as the com 
mon mud met with in all sorts of places. In lowa the 
mud was so bad that with chains on the wheels it was 
difficult to get sufficient traction to run through it 
The shortest day’s run in the entire journey was twen 
ty-four miles in this State. The roughest going was in 
Colorado, between Grand Junction and Colorado 
Springs. 


The start was made. 
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The Packard single-cylinder car is the second to ac- 
complish the feat of crossing the continent. The first 
machine to cover the distance was a Winton 20-horse- 
power touring car driven by Dr. Nelson Jackson, or 
Burlington, Vt., who arrive about a month ago, ac- 
companied by a chauffeur. Dr. Jackson took a longer 
and more northerly route, and had a great deal of 
tire trouble; but, in spite of many, difficulties, he suc- 
ceeded in making the trip in only four days’ longer 
time than the Packard party. A third expedition, with 
an Oldsmobile light runabout, is now being undertaken 
by two other men. A motor-cycle driven by George A. 
Wyman was the first motor-driven machine to ever 
complete this journey. This arrived in New York 
several weeks before Dr. Nelson, after having been 
ridden by Mr. Wyman many miles over railroad ties 
when no roads were to be had. 
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Food Frauds Abroad, 

In Paris snails are popular, and the adulteratoss 
mix them with lungs of cattle and horses. Even en- 
tirely artificial snails are manufactured. The shells, 
recoated with fat and slime, are filled with lung and 
then sold as “Burgundy” snails. Lovers of fresh 
rooster combs are imposed upon by a substitute cut out 
of hogs’ intestines. 

Chopped artificial truffles are made of black rubber, 
silk, or softened leather, and even whole truffles 
are made out of roasted potatoes, which are flavored 
by adding ether. They are said to sell well. 

Fish spoiled in spite of ice and borax is treated with 
salts of zinc, aluminium, and other metals. Rubbing 
the fish with vaseline to give it a fresh look and color- 
ing the gills with fresh blood or eosin—a coal tar 
color—is resorted to. The latter is also used to in- 
tensify the red color of inferior crabs. 

imparting a greenish color to oysters is another 
adulteration. An oyster requires about one month in 
the beds to acquire the greenish color. As this is too 
long a time, the dealers help them along with an arti- 
ficial color. The chemists in the Paris municipal 
laboratories have shown that tomato jelly is adulter- 
ated with turnips and powdered pepper contains a 
large admixture of powdered hardtack. 
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CABLE GRIP OR CLUTCH DEVICE. 

Messrs. Ludwig Schuler and Joseph Ericson, of Tel- 
luride, Colo., have just obtained a patent on an im- 
proved cable gripping device, for use in connection 
with traveling ropes or cables of traction or other 
similar railways. The device is very effective and 
reliable in operation, besides being capable of easy 
control, and it contains no parts which will get out of 
order or be easily broken. It comprises a cylindrical 
block, in which is formed an opening of rectangular 
cross section which is adapted to receive the two jaws 
A and B, as shown in our detail view. The lower jaw 
A is pivoted to the block at its inner end, and at its 
outer end rests on a wedge C. This wedge is provided 
with screws, one at each end, which project through 
slots in the corresponding sides of an extension D on 
the block, as shown best in the perspective view of the 
device. By means of nuts on these screws the wedge 
C may be moved toward the right or the left, thus 

















AN IMPROVED CABLE-GRIPPING DEVICE, 


raising or lowering the jaw A. The purpose of this 
adjustment is to adapt the device for gripping various 
sizes of ropes or cables. The upper jaw B is hinged 
to the block near its gripping end, and at the opposite 
end is connected to an operating lever # by a toggle 
link F#. The operating lever is pivoted to the block at 
G, so that when the lever ie swung about on its axis, 
the lower end of the toggle link will be moved tnward, 
raising the inner end of jaw B and causing its grip- 
ping end to come down with a powerful grip onte the 
cable resting on the lower jaw A. 
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RECENTLY PATENTED INVENTIONS. 
Klectrical Devices, 

MERCURY SAFETY ATTACHMENT FOR 
BLMCTRIC CIRCUITS fh. Mies, BOpesnem, 
Germany be invention relates to that class 
of safety appliances which permit a sure and 
current in the case 


complete breaking of the 


of short<irenit or overloading and which at 


once after the interruption of the current can 
be brought into perfect working order, and 
thus fully replace an automatic device This 
appliance is based on the well-known use of 
mereury ind is adapted for use with high 
tension currents, where unprotected circuits 


may not be touched and contacts must be 


avoided, and i# applicable to all systems of 


safety appliances 
Engineering Improvements, 
ROTARY EXPLOSIVE-MOTOR A PRIMAT, 
38 Rue d'Hauteville, France In this 
motor of 





aris, 
Invention refers to a rotary 
motive 
petrol, 


cone the 


extremely small weight, the power of 
alcohol, or 
kind 


partitions 


which may be either steam, 


gas The motor is characterized bv a 


of ring or rim, divided by radiating 


in such & manner as to constitute by their com 


bination with the pistons a certain number 


of cylinders—four, for example When oper 


ated with petrol tlcohol, or gas, it may be 
constructed as a motor working with a cylinder 
of four phases and provided with four pistons 


or for two phases with two pistons 


Nu vid Utilities 

BARY- WALKER J. GL 
ton, N. C rhis 
improvements in the 





Washing 
certain 
construction and manner 


PHILLIPS 
Invention relates to 
of suepending baby-walkers-—-that is to say, 
devices used for encouraging children to walk. 


The child is free to move around in various 
directions, but it is at all times supported, and 
ix allowed to press only a small portion of its 
weight upon its legs 

Machines and Mechanical Devices. 

DEVICE FOR OPERATING ELEVATOR 
GATES i, J. Guru, Evansville, Ind The 
inventor seeks in the 


provide means for 


present improvement to 


positively opening or raising 
the elevator-gate on the ascending and descend 
ing movements of an elevator cage or car, said 
devices acting automatically to impart the re 
quired movement to the gate and some of the 
being in iike 


operative position 


devices manner moved out of 
temporarily, so as to avoid 
breakage, and thereby insure the operation of 
the mechanism 

CHANGEABLE SIGN M. B 
York, N. Y Mr, Dt 


together a number of blocks 


New 


sken's invention comprises 


DiskKEN, 


a framing holding 


of various shapes, the blocks being arranged in 


a master grouping and forming a solid mass 
when assembied These blocks are indepen 
dently movable inte protruded or retracted 
positions and are of such form that by pushing 





blocks In or out, as the case may 
described. The 


certain 


some of the 
be, any letter or figure will be 
biocks are 


by which the 


connected with mechanism 


proper ones may be selected and 


pushed? forward 
Miscellaneous, 

FLEXIBLE BAG 
York, N. ¥ The 


to provide a construction of bag 


MULLER, New 
purpose of this Invention Is 


JOSRPHUNE 


wherein a 


fabric is employed woven In a tubular shape 


and closed in weaving at one end, which fabri 


iq folded upon tiself in such manner that 


its open end is carried inward in direction of 
the closed end and its open end is concealed 
made in one con 


Thue a bag | produced 


tinueus tubular length comprising an outer 


wall and an Inner wall independent of the outer 
ope, the two walla being without a seam at 
the mouth and sides of the bag and the outer 


wall without a seam at its bottom 


BOTTLE._N. D. Aspens 
According to this invention the 
other 


Lakeview, Ore 
bottle Is closed 
und sealed hy a cork of stopper inserted 
in the iower portion of the neck, and a later 
ally-projecting lever is connected with such 
a stopper, so that it may be 
the latter, and 
fulerum of the 


‘vably a soft-metal ball, and 


dislodge 
bottle rhe 
being pref 


used tc 
thus unseal the 
lever is movable, It 
when dislodged 
lever in an abnormal 


shifted 


it serves to hold the 
pesition, from which if cannot be 

REFRACTOMETER Ww L 
Katteas City, Mo rhe inventor's object is to 
provide an tnetrument 


BuRNAM, 
adapted to measure 
embodying In its construction 
lenses, through all of which the eye ex 
looks at all 


eve troubles 
three 


amined stages of the test and 


without being required to look at an opaque 
object Two of these lenses are mounted ad 
jacent to each other and are combined with 
means for adjusting them rotartly The third 


lens or objective is adjustable toward and 


from the pair of lenses 


TOILET PACKAGH CABINET Fr H 
DAWES, N. Y. The purpose in this 
case tle to vrovide a cabinet that will hold, 
for example, one thousand sheets and provide 
means for forward one after 
the other to an engagement with distributing 
rollers and to so locate the rollers that after 
the firet sheet has been manually exposed 
through the medium of the rollers the action 
of withdvawing the exposed sheet will auto- 
matically canse a second to be exposed at the 
outiet-opening, this occurring each time a sheet 
is removed, 


Johnstown, 


conveying them 


| 





TEMPORARY BINDDR.—A. L. Howton, 
| Norfolk, Va. ‘This inventor's improvement is 
in the nature of temporary binders for use on 
note-books especially designed for use by sten- 
ographers; and the invention provides a com 
temporary binder ana a support for a 
book or tablet@when used in taking notes and 
held In the hand by the writer instead of 
like support. 


bined 


a desk or other 


Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention. and date of this paper. 





Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. Im every case it is neces- 
sary to give the number of the inquiry. 

MUNN & CO, 








Marine Lron Works. Catalogue free. 


4504.—To manufacture and market 
e@ on royalty. 


Chicago. 





Inauiry N 
a patented ar 





AvuTos.—Duryea Power Co., Reading, Pa. 


nauiry Ne. 4505. 


| For manufacturers of barrel- 
making machines. 


Morgan Emery Wheels. Box 517, Stroudsburg, Pa. 


Inquiry No. 4506, 
work tools, ete. 


“0. 8” Metal Polish. 


For manufacturers of cement 


Indianapolis. Samples free. 
~For manufactarers of oil filt- 





Inquiry Ne. 4507. 
ers. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., | 
Chagrin Falls, O. 

Inquiry No. 4408.—For manufacturers of small 
table fans and large ceiling fans worked by clock-work 
mechanism and spring power. 





Mechanics’ Tools and materials. Net price catalogue. 
Geo, 8. Comstock, Mechanicsburg, Pa. 

Jseuiry Ne. 4509.—For manufacturers of racing 
shells. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. | 
Suqniry Ne. 4510,.—For parties to whom toapply 
for second-hand upright engines, portable boilers, port- | 
able railway track tor construction, and construction | 

dump cars 
For metal articles, any kind, made any shape, write 
us. Metal Stamping Company, Niagara Falis, N. Y. 


Inquiry Ne. 4511. 
ment makers 


Wanted address of instru- 


Let me sell your patent. I have buyers waiting 
Charles A. Scott, Granite Building, Rochester, N. Y. 


Inquiry Ne. 45 
hose, same as garde 


%.—For manufacturers of woven 
i hose withdat rubber on it. 








Automobiles built to drawings and special work done 
promptly The Garvin Machine Co., M9 Varick, cor. 
Spring Streets, New York. 

Inquiry No. 4513.—For manufacturers of ma- 
chinery for peaking gents’ collars, also for firms making | 
ing celluloid goods. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 


4514. 





Inquiry Ne. For manufacturers of pressed 
brick machines. 

We manufacture anything in metal. Patented arti 
cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry Ne. 4515.—Wanted a ‘“ Humatene,” a} 
musical Fe, 88 which produces a ohlaiion noise, 


| 
The celebrated “ Hornsbdy-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- | 
chine Company. Foot of Kast 138th Street, New York. 
Inquiry Ne. 4516.—For manufacturers of porce 
lain or agate buttons. 


Contract manufacturers of hardware specialties, ma- | 
chinery, stampings, dies, tools, etc. Excellent market- 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

Inquiry Ne. 4517.- 


file eraser 


For parties to manufacture a 





Manufacturers of patent articles, dies, metal stamp- | 
ing, screw machine work, hardware specialities, machin- | 
Quadriga Manufacturing Company, 18 | 
, Chicago. 


Inquiry No. 4518.—For makers of 
we iuhts 2g x 4 inches and %% inch thick. 


ery and tools. 
South Canal Street 
glass paper 





WANTED.—A gas producer engineer or draftsman 
familiar with construction and operation of gas pro- 
ducer State experience. Weber Gas and Gasoline 
Engine Co., Kansas City, Mo. 

Inquiry Ne. 4519.—For manufacturers of smal) 
silver-toned bells, | 


American tnveutions negotiated in Europe. Felix 


Hlamburger, Equitable Building, Berlin, Germany 


Inquiry Ne, 4520,—For manufacturers of porce- 
lain plates for lining refrigerators. 

An established firm of importers in London, Eng- 
land, invite correspondence from firms of good stand- 
ing having specialties suitable for the British or colo 
Cash against bill of lading, if desired. 
“SCIENTIFIC AMERICAN,” 


nial market 
Write “ Importers,” c 0. 
New York. 


Inquiry Ne. 45:21.- For canal-making machinery 
for drainage canal 6 feet deep. 


airy No. 4522.—For manufacturers of alarm 
a no 
utry Ne. 4523.—For manufacturers of glass- 





nd mirrored plate glass 
Inquiry No. 45°4.—For manufacturers of porce 
lain and earthenware 


Inquiry Ne. 4525 


furniture, pianos, ¢ 





—For manufacturers of cutlery, 
«, lamps, anc iron bedsteads, 





Inquiry Neo. 435:26.-Wanted addresses of manu- 
facturers of advertising novelties. 


Ir iry No. 4527.-—For manofacturers of gaso 
line engine %¢ or 3h. p. 


wiry Ne. 4528.—For manufacturers of steel | 
o. "4 









yrass springs, recks, ratchets, pinions, machine 
screws and worm geuring, also nuts 
Iequiry Ne. 4539.—For manufacturers of steel 
tubine. type, castings, rods, and spindles. 


quiry No. 4530.—For manufacturers of perfo- 


rated metals to order. 
wiry No. 45231.—For manufacturers of type- 
le pla taps, malleable onstings, 


In 
latens, d tes 
pat mh -— 9 celluloid and bone knobs for type- 
writers. 





| weaving shop 
ary) 


| Connecticut ? 


| turbine 


| powdered 


|} tinually in 


| thick, 





! iitiininn dats Ros, 7 CH 
(Wotes 
\ and Queries. 


HINTS TO CORRESPONDENTS 




















Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication 

References to former articles or answers should give 
date of paper and page or number of question 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any 
tised in our columns will be 
addresses of houses manufacturing or 
the same 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may tx 
had at the office Price 10 cents each 

Books referred to promptly supplied on receipt of 
price 

Minerals sent for examination should be 
marked or labeled 


article not adver- 
furnished with 
carrying 


distinctly 


(9161) G. R. B. Will you kind- 
ly oblige me by answering the following ques 
tion in your Notes and Queries of the Scien 
Fic AMERICAN’ What is the heat at 
about syrup of such a consist 


says: 


specific 

250 deg. F. of 
that is, containing such an amount of water 
100 dew. F. it will 


ency, 
that when cooled to about 
become a thick pasty 
have consulted various works 
and am unable to 


able to flow? I 
as have been at my disposal, 
find any 
or syrup at any 
We would say 

data 
different 


reference to the specific heat of sugar 

stage of its manufacture. A 
that we do not -know of any 
heat of 


and different 


exact giving the specific sugal 


syrup at temperatures 


densities We doubt if such data exist 
|} specific heat probably does not differ very 
greatly from that of water It is a simple 


however, for you to determine this 
mixing a known 
temperature with a 
temperature, stir 


matter, 
for yourself by weight of 
syrup at a known 
lower 


weight of water at a 


well for 
vessel for this pur 
which it would 
calculated The 


containing the water It would be 
thin copper 
then the heat 


curately 


you to use a 


pose, because 


absorb could be ac 


formula to use is as follows: (Weight of cool 
water weight of copper vessel x .0033) 
x increase ‘2 temperature specific 
syrup weight of syrup decrease in tem 
This is a simple ex 
performed, 


just what 


perature in very 
periment, and if 


accurate thermometer, will give you 


syrup 


carefully with an 


| you want 


Does a sta- 


A. E. 


have to have a 


(9162) F. 


engineer 


Says: 
license in all 

work in a 
(station 


tionary 
States or not For example, I 
could I run an engine 
without a license or does the law compel 
all engineers to have one, stationary and ma 
rine? Must I license to run a turbine 
steamer 20 feet State of 


have a 
long or not in the 


On a former date I wrote to you 





mass which will just be| 


This 


| Binder, 


known | 


ring the mixture and carefully noting the tem 
| perature of the same It will be necessary for 
you to allow for the heat given to the vessel 


heat of| 


in regard to alco-vapor engines. You must} 

have misunderstood my meaning. I asked 

about alco-vapor engine drawings, and you 
. 


Please let me know 
1 want or if yeu 
Couid you tell 


said alcohol motor tests. 
if you have a paper on what 
can tell me where to get it 
iron and steel’ 


every 


me how to case-harden cast 
A. A 
engineer 
States. We do not 


required for stationary 


States of the 


license is 
in nearly all 
happen to 





where none is required. Second, we believ 


that a required to run a 


license would be 
steamer in the State of 
definite information on this point, 
State. 


Connecticut. 
You can get 
addressing the Secretary of 
information you desire 


however, by 
We do not 
regarding alcohol vapor 


know what 
engines So far as we 
are aware, this 
which are a commercial success. Iron 
case-hardened by heating 
covering them with 
keeping them at 
anide con 


there are no such engines in 
country 
and steel may be 
them to a cherry-red heat, 
potassium cyanide, 
some time with the e 
with the surface of the 
them into 





this heat for 
contact 


then plunging rapidly 


iron, and 
cold 

(9163) W. M. R. says: 
me the name of a substance, not a metal, that 
Something better 


water or brine. 


Can you give 


elastic, and tough’? 
rubber or cork, If you know of such a 
Will you kindly give me the pull 
in pounds necessary to straighten a hook made 
of steel %& broad, 1-16 inch thick and 
bent to form a loop 5-16 inch In diameter, pull 


is cool, 
than 
substance 


inch 
loop? 


to be exerted by a ring working in the 


United | 
know of one! 
| 





| Clreuit breaker for 


A. It is difficult to answer your question in| 
regard to a substance not a metal, which Is 
cool, elastic, and tough, without knowing the 


which you wish to use It Porce 


Celluloid is 
meet 


purpose for 
lain is such a substance 
neither of 


another 


But possibly these will your 
requirements. The force 
en out a hook \% Inch 
bent in the form of a 
about 180 
character of 


necessary to straight 
wide, 1-16 of an inch 
loop 5-16 of an 
inch in ediameter, will be pounds 
This will vary 
the steel W 
steel, with a tensile strength of 
pounds per inch If tool 
used, the force required would be about twice 
as great. A factor of safety should be allowed 


somewhat with the 
figured on an open-hearth 
about 


have 


square steel were 


70,000 | 


| 





| Carriage seat, 


if this is to be used in construction, which 
would reduce this figure to about 4 or 1-6 of 
the amount given above. 

















INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


August 18, 1903, 


AND EACH BEARING THAT DATE, 


| See note at end of list about copies of these patents. | 


Acid in natural phosphates soluble in citric 
acid, rendering the phosphoric, G. Hoy 
ermann 

Acids, apparatus ‘for condensing and mixing, 
Fr du Pont 736, 

device ‘for “heating, J 












systems, 


Air brake 





Ww eseesesses 
Alloys tly from ores, making nickel 
iron, N. V Hybinette..... . 
Anticorrosive composition, A. P. Cuthriell.. 
Antifouling composition, A. P. Cuthriell.. 
Arcs, dirupting, F KR. Case 
Arm rest, G. Smith . 
Armature coil, F. Merrick 
Ash can, J. W. M. Hipwell 
Astrakhan, imitation, M. Lewin oe 
Axes, hatchets, or the like, making, A 
Schmidt setevonseoess gee 
Axle lubricator, car, C. R. Cleghorn 736,689, 
Baby jumper, M. B. Davidson P 
Baling press, W. R. Colman 
Baling press, J. T. Rodgers, et al 
Baling pre automatic folder 
P. and L. Trabue.. 
Balustrade, K. T. Horn........ 
tarre! or keg, 8S. J. Edmiston. 
Battery See Secondary battery. 
Bearing, center, J ) orwood 
Bed slat fastener, A Webb 
tedstead fastening, W Wal 
tell indicator attachment, C 
telt supporting device, F. R 
sench See Draw bench. 
tending machine, C. Flinn 
Benzin pan, Howard & Ungeheuer 
Binder, Blackburn & Swartwout. 
Binder, expansion back, E. T. 
loose leaf, E. T. A. 
Blackboard, A. B. A. Opitz 
Blast furnace, G. W. Bollman 
Blast » J. C. Cromwell 
Blind ston, C. L 


SS he be be be bo] 


> 














~ 





E Mun are ° 
Willson, Jr.. 












Koenig....... 








toat, life, A. Lasserre.. 

Boat, folding, I. O Perring. 

Bobbin holder, T. J. Murdock. 

| Boiler, W. D. Boyce.... 
Book, check, M. P. I xline.. 
Book rack, pass, M. J Rob inson. weet 
Bottle mouth dust protector, M Haas...... 


tottle, non-refillable, 
fottle stopper, E. 

tottle stopper, G e . es 
Bottle soeees and rinsing machine, C. C. 





nahinn “for producing glass, T. C 
Duitie ld . éenens oe eeces 
Box filling machine, W. H. Wyman 
Braiding a ay J -Tapeeeiigag 
Brake shoe M. Bell. 
Brakes, ope electric 
Brick kiln, C 
Brine cooler, 
Brooder, I. Morrow 
Broom holder, G. M. Bidt eeees 
Brush appliance, tooth, C. R. Lane 
7 








Bucket, clam shell, J. C. Slocum 
Buffing head, F. J. Kane........... 
Buggy attachment, C. Brown...... 





Buoy, body indicating, H. Condren.. eww 
Bushing expander, G. Staiger........... ‘ 
Buttonhole cutting and stitching machine, E. 

B. : ° cae 
Cabinet, kitchen, L. 
Cameras, 

graphic, 
Can filling 
Car brake, 
( 
( 








"Hockman...... 
view finder for 
Williamson, Jr. 
machine, P. Mitchell 
beamless, J. S. Cary....... 
automatic, O. C. Moore. 


" Photo- 








‘ar coupling, 













‘ar couplings, flexible joint for, 
Tominaga .. oa nc ccccccccccccccsesccces 

Car door, W T. Spillane 

Car draw gear, railway, 


ar, mine, T. Stagg 
railway, W. 8 





SS be be babe be) 


‘ stop, C. R. Claghorn 7 
ar underframing, railway, G. IL. King.. 
ar unloading apparatus, C. R. Claghorn.. 


‘ars, apparatus for controlling the working 
of electrically driven, A. Siemens. 
‘ars, car strap for street, J. 8. avarro.. 
arbonating apparatus, H. A, Hopktr 





as 





16,521, 7 
‘arpet cutting machine, J Silberstein 
Carpet stretcher and tacker, J. W. Quilling 7 
folding, J. Broenen........ 
Carrier. See Package carrier. 
Casing spear, EB. C. Wilson........ 












Caskets over the boxes, device for carrying, 
DB,  F Bind wecsicwcvecsccscs . 7s 
Casting mold, chain, Bone & Re sid. ~r 7 
bodies, B. A. Mick. 7 


Casting solid metallic 








Centrifugal machine electric ae appa 
watem, Bn Tithe cccccccccccss ° o We 
Chain, F. R. Willson, Jr.......... 7 
Chair, G A Dutton..... 7 
Chair, D. R. Cotner..... Se ove 7 
Check hook and rein piece, L. Cooper. 7 
Chimney top and ventilator, J. F. Le Beau 7 
Cigar case, O. L. Parmenter 736,770, 7: 


oods, machine for pack 





Cigarettes or like 
ing, A. G ; 
Cireuit 1 





E. Daniels, Jr . 
jump — coils, A. H 
Defsher . Sidecss 
‘ hair, W. J Long 
Clothes drier, W. A. Kester ° ° 
Clothes drying apparatus, D. P. Preseott 
Clothes stick or lifter, T. F. Condon 
Clothes washer, 8. A, Newcomer 
{ r 
( 
{ 





J. K. Sharpe, Jr 
rohmann 











lutch, electromagnetic friction, W. Schus 
ter and H. Ast ° Lo 
Wenzel os Ts 
treating, W BK. Baker ° es 

and metal constraction, J. Kahn 7 

7 





r 
‘onveyor, F Willson, 4 
‘onveying apparatus, F. R. Willson, dr 





Copy holder, A. J. Harpole.... 

Core making machine, W. M. MeCallum 7 
Corn husker ear agitating guide, J. V. Ross 
Corn sheller, A. R. Montgomery 

Corn shocker, P. C. Knutson 

( Martin : 

‘ connection, T. L. & T 





‘ornet, H. © 

‘rank and crank 
J. Sturtevant 

Cream separator, H. D. Zehrbach 

Cultivator, H. M. Phillips 

Curtain bracke adjustable, 
Quittmeyer 





Wiggins--& 


Curtain clasp and holder, wintow, R. F 
Murray 
Curtain fixture, window, ¢ Heinrich 





Me arthy 


Curtain pole socket w B 
automatic 


Cut off and self cleaning filter, 
cistern, A. B. BR, Harris 

Cut ont, Hall & Eldridge 

‘yele safety apparatus, A 

Dampening «14 ironing machine, 
T 


. a. Seer errr e eee 


; ++ TOE 
Kighn 736,409 
combined, 

736,661 











ett et et 








AvucusT 29, 1903. 


Scientific American 




















T File Lamp, gas, T. Brabson 736,981 
ampening machine, T. 8. Wiles .......+++ 736,660 Tabs 
Demper regulator, electric, A. M. Butz.... 736,490 or f-= Lamp socket, W. A. » TIT 
De mijohne * similar « sceptacles, covering 736,628 W ork Lamps, ,  ~ MF aes exthngi 736,085 

fo 3. Porta ..... st eeeeenseeesers ’ ) " ailies 
mn loping, photographic plctaren, Fis del Lautets thelies cnt oretectes, G:F, Kibing Teton 
Disk drill, double, , Uanee S Piere 300 | gee our ae y ree tar ques & Haensler...... aren 
Ag Egy mR, J. h. Gemnill bocese Lathe, turret, Search & Cheshire. oa aes 736,792 
Ditching machine, F. J. Beckley........ : Ledger and compressor, loose leaf, K. T. a 
sey pa ni HMylander. 200000000002 4 | SENECA PALLS MPG. CO. - Legging fastening, L. H. ‘Morgan........ 736,764 
Door check, J. F. Scott.........+.. 9 | 695 Water St., Seneca Palis, N.Y. Lime and gas, manufacture of, J. J. Me- ema 
a oo combined, Hilts 6 736,850 Linolewm, machinery | for manufacturing | pat- Ng 
GORD cccceseccccccesescseccesscesesese 446,? le $ 
“a ries. Pecans sare “! Ain MM T00 cay Liquid "deters enne and cooler, oe 
De VrieS ..cccccccvccvesereosses eee » : 
auge sliding, J. A. Binfalt. 736,916 
<m x 7” tiaing a es FS. ¢ ¢ Liquid fuel burner ‘automatic regulator, A. 
poor opener and holder, J. D. Gendron. SEBASTIAN | go gee ee oe 736,563 
oe ‘ove rhead track Covering for outside, cosine device, W. EB. Hamilton.... 736,385 
oe Whitacre 7 Foot d Pp and Turret Lathes, Plan- | Loading machine, W. EB. Hamilton... 736,846 
ent baling methenion, oot an ower ore Sheers. ge Oe rill Lock, G. Lemhard ......0...s0005 . 736,528 
ne . 3 SHEPARD LATHE CO. Cincinnati, O. Loom or frame for beadwork, T. F 736,701 
on —_ Loom pattern chain, J. T. C 736,700 
Draw ben h, Lamb & Griggs....--«+- e e I : 5 
= wae . B. Page oom reed, G. de Zorawski.... . 736,070 
frills. Bee Disk drill Settee, ee SLOW Tanning--LONG Life Loom shuttle, Coldwell & Gildard.. 736,580 
Drill press attachment, H. N. Hinekley.... 7 We use no extracts or acids in the tanning — shuttle’ automatic threading ‘sve, Senne 
ee eae py R. G cee » Looms, machine for soldering bealds for 
pre om Se —— “yo + hts A SCHIEREN BELTING, weaving, J. Gohy.......- eseeseevesees 736,503 
aid ane = "Gaen 0 9 ayant ty but by slow, oak-bark process we tan | Lubricating device, bearing, J. D, Porrer 736,376 
tasel, sketching, 8. H.  Bebjora oe Se superior to any other for | Mail receptact, J. P. BrowN....seseeeeees T36,815 
— stan” aibncabie strap for 8 mine DaEeS ~~ ' or = iti, | Mailing tube, J. ©. Kimsey. é . 736,407 
ein igen ° ane ore nity because | x is tanned with | Mathematical dev tee, 8. N. Betts. 2) 736,481 
» ‘th 1 terial, W. Seegmiller With a ‘view to giving lasting satisfaction. | Measuring tape, "Buck....... . 736,350 
penens —~ = 4 5 “E Case . Eeatherine helps Belting to retain its pli- | Merry-go-round, rs “M. Sherman. 736,643 
alae a Able. sSennet & Jc jhansson.. ME Se lity and restores lite to old belting. | Metal cutting machine, J. H. Doub wetevore 736,505 
El etrie furnace or oven, A. Eimer........ Send for Belting booklet and Teatherine literature. ne pane sage, x by Donner... 736,596 
Mectric ‘ e ‘ amo Metal working too . nde . 
Eoewte mecomery, Geena © ars CHAS. A, SCHIEREN & CO. Sortie “der Mieiates ta WE Ma 
Electric motor and brake, A. A- Thresher ee Prerancno. 48 Thint Av. | Metallic fabric, R. 8. Brown ...... 736,485, 736,486 
Electric motor controller, W. H. Chapman ; 199 Lincoln St. Danven: 1519 Sixtecuth St. . — tle and rail fastening, V. A. Sho- venous 
Electric operating apparatus, means for con Hamavre: Pickhuben 4. Milk’ Jar ‘damn i , Grane, ir.: a sit :) 736,004 
El Sie Wetitenel Bae Wee. "s Milling machine, ©. P. Higgins... . 736,726 
Ele trie pace ite h w M ‘Seott.. Che Minerals, locating, G. I. Leona . 736,411 
; ansmi system, R. A. Ripley | Mining machine, H. B. Dierdorff.... . 736,705 
ee orke ae medhee 8 “Ag ‘ly & | Gbelt. : Mirror, rear view hat, L. D. Merrick...... 736,418 
— wep at gg se enagenr Na tf e  E Mirror support, adjustable, C. N. Langdon... 736,600 
Elevator shaft safety guard, W. Sheridon.. 736, mt 0 j | Miter box , P. Forsling 36,837 
Imbroider. achi y. PL Ledre cose SOU Q « Be BOGGMAS. oc ccscsccscees ¢ 
— nd 2 sini a Prvarnnses scien Leg 433 | | Mixing and washing machine, T. Haskins... 736,389 
eeeeie Ss Se ood niter, Molding machine, B. A. Goepper.......... 736,841 
wa} “so 736,737 | Motor control system, electric, Dunn & 
& Db. E. Kareher : p 736,757 Douglas . 736,587 
Engines, balanced pisto m ‘for steam, D. BE. n= ai sessescceesesss i. q 
Rice petnne ood se ee 2 AY sae ° sins ° 736,781 2 Price List on application to iy a distance Ive vy ae r eseate 
OS OE, ee Se ee SP sey WatwortH Manuracturinc Co., | Mower ‘knife Mitchell: $3215) 736,76: 
mererine machin, three Ginsasian, 120 vo 196 FEDERAL STREET, BOOTON, Mage. | Hultivlties ereten, CE Wont iss 
arr . ** . eee eee eens eeeee & . 
and , > 7 +" AR- mechanism for Gutapnecmnetts, any & 
sag a ’ R a. i ae REV ERSING STEAM TURBINE. —PAR- PEOBONNGR 5c scccncks caps cake Gane sannee 736,600 
Far register op rating levice, B. B. } con's soca pee te in SCIENTIFIC AMERICAN | Music coll perforating device, ii. ‘P. Ball: 736,571 
are register operating device, B Y , . . 
Feed mechanism, automat White & | SUPPLEMENT, No, 1158. Price eente, by mail, from | Nai Se - reel for holding wire ™ 
Duryea .. a teiehe bbbadaes eases hereeed this office, and from ail newsdealers. Net : Rey "wae ass — ‘td asses’ 
Feeder, boiler, Davis & Ault ° a es | OY < Pe . eee 
Feeding apparatus, shell head, F. W. Olin.. New Ty e f+ nnn B. | Donally «+++.» pas 
Fence machine, wire, G. w ! Ww a n. Pp on cooore t. Williams. creer? Le 
File —— hae 4 ie —, 73 2- Cycle Motor Ofi burner’ nozzle, Brunner & Patterson... 736,487 
document, 8. &. Sorter. PATENTED. Oil can acoustic alarm, J. A. Pollock.... 736,441 
Filter, barrel, ©. D. Grove Range of Speed. 200 to 2,000 Revo- | O°? dumping apparatus, N. A. H. . Sie. 736,882 
Fire ra, cloning, 7. % iis. artin....... H HP ‘Auto. or Marine, 100 Ibs. | OSmose apparatus, J. L. Kubin ... > 736,745 
Fire box sheet, J.’ Conroy ; 8 HP. Auto. or Marine, 17% tbs, | Package carrier, B. F. Priddat .... » 736,632 
Fire escape, M. O jarke mgs prt in search of the | Package fastener and carrier, EB. 736, 630 
Fire extit an WE r automatic "RB. G. Gay 736,514 best should ad } Nap ge A aan Re d Ay conee ios 
‘ire te r ‘doo , air o 0 ‘ } ’ | Package tle fastener, F. M. Crawford..... 736, 
= sh at ‘ H” vie i r_ elevator cust may braska. co., | Paper bag machine, ’ P. L. Bartholomew.. 736,673 
Fire sh vel, H ro at? OS Neca pam ipa » ae . oa Paper blank cutting mechanism, Robinson & enue 
‘ish line reel, E rock w WOU... cs ccsconies sconceanaaitai 36,788 
Fish line reel, E. D. Rockwell. V ad e h R Cc > 
P : - : } er rtons, machine for lining, L. G. 
ee ge BL pion eeder hatchet and otary ounters | * ate. con. coahice ces mateneeuels 736,780 
2 pl am giclee ag N. Dixon.. For voting machines, neostyles, tale Paper cord making machine, H. B, Morris.. 736,422 
Flushing apparatus ee phones, cash registers, nickel-in Paper making machine, J. Grondahl...... on} 
Fly trap, E : Davison...... oe | machines and automatic machinery | Puper perforator, W. 8. Mendenhall... 614 
Fodder shredder cleaning de vice, | generally to register the number of > Paper roll adapted to be cut into blanks, 
_ tins oenees occeesecceecce pieces or quantity of material pro- Rehinain & Willtaied....soccrckes 726,784 | 
Folding box, M. Hirse h Subeet'oes bees duced for any purpose requiring a Saceain Geet. eT ~ * 736,76u 
Awana § = J. a hog as : « ash | Stall, get spe ae pouepte | « pompters P ~ digging and conveying machine, ir sane 
cyl ig “7 ~ re - a PYGOM coccccccscesccesecsesesecs 36, 446 
Foundations and tunne ls or other struc ‘ture 8, a "| THE VEEDER MFC. co. |p a io ., yp tebacastysanstccaseress tonto 
_ construe ting, C, Sooysmith 736 HARTFORD, CONN, “TO Nae Pen and pencil receptac le tablet, combina 
Fruit drier, G. W. Henkle......+++++ Makers « of ( yelome on, Camere Oe Tachometers, r tion, W TURIAMA.«,, ccouccacanse 736,810 
a, 9 E Mi ai os ted dee — momma haut oes en Pe troleum, deodorizing or "pasity =e, . Berg 736,479 
Furnace air and steam feeding attachment, - “ PERFECT e PUMP a POWER. Pe eam + al « purity ing app- 
F ace a wearer. | ~ ‘romwell & Koel- 786,657 is attained only tn the | Photographic tray, G. T. McKinney. 
™ hob c “Uphoere eae 736,366 TABER ROTARY PUMPS Piano action flange, G. x —:: 
P sy PELE 3. W. Rollman ‘ ny T Piano pedal action, R. > Mec ccccecvee q 
Furnace charging ¢ ar, biast, G. W. Bollman 736,352 They are mechanical rt .. nid 
Furnace grate bars, apparatus for shaking, simple and durabie. Will — waned coe, © B. Rosencrantz. 736,552 
J Normand et 736,768 pump hot or cold sae, eker, See ruit picker. 
Gage. See Water gag thin or thi I Picker staff and shuttle check, combined, , 
Gi en t ow “G Farnee 736 = no skilled mechanic Most Coldwell & Gildard..... - 736,581, 736,582 
ines’ ¢ a go ep ett op. 736. . ay ower at least cost. All parts | Pile driver, N. Simonson eee 736,452 
Garment fastener, H. Boo sth Be ABER PUMP CO.BUFFALO.NY nterchangeable. Made of| Pin, M. Rhoades...” * 736 547 
telly: “hr L= : sf “ 4 rvais...... tron, fee Can be | Pipe wrench, A. Fasenmeyer...........+++ 736,372 
jas engine, dire ac “, jervaig...... driven by belt, motor or en- *ine 4 t in sake in, 
Gas generator, acety lene, J. M. & P. M, he attachment. Large Illustrated Cateliewe free _ Puckett » or dovien, ~e — = _ eoees : 736,024 
RE EET hill & Hilis....2... 536 | ABER PUMP CO., 32 Wells St., Buffalo, N.Y.,U.S.A.! piston, J. ©. Junkin.........sc.cccecceeee 736,736 
Gee a ee Sehill & 8. | Piston rods, bearing for steam feed, > > wae ser 
iat . wo . | UUMINGE «ko unkawedbsabtadeisand soeee 736,3 
( aased —— oe % 2 ford. WwW ; ‘7 6. ss| THE EUREKA CuIp Pitman, T, L. T. J. Sturtevant...... 736,458 
te attachment, aut oy. L. Mi: arne * The most useful article ever invented Planter ang fertilizer distributor, weed, y. 
‘oar, changeable speed y. L. Marr.....+-- 7 | tor the parpose. lndispensable to Law- . Jutchen ..scsecees eeveseecseeees 736,425 
tcemens, variable speed, A fo nee FORD yers, Editors, Lapeer gm Bankers, Insur- ST og ge ip rateresny.: diaper 736,503 
tirder, ete., conerete and iron, j ance Companies and business men gen- oes —ieoS9 + aes © sae. 
Glass mold, A. B. Scott : . ‘ erally. Sook warker and paper clip. = Plow’ Reon or veiling colter, W. RB, Crit 796.006 
Glazier’s tool, L. J. Klemm . Does not mutilate the paper. Can be Eg ie ee ecteaubeudesegesecee qos, aes 
Geld washing machine, Turner & Stewart used repeatedly. In boxes OF 100 for 2e, $ Pl it ky a Wilki 8:92.04 OF OCDSS ON 00099 136,662 
Goods holding and displaying device, G. W. | ERR sf [~ wooo on receipt ss ces oe 7S . a we onsenen % t-4 
DB ooo 0 nse bad Ge sdes ves seedenseeoge and notion dealers, or by mail on , P », L. G. Bostedo.......+-.+-- 68 
PE G. B. Petach j ey of price. Sample card, b ‘mall, free Man- Pocket knife, E. Kaufmann. -736,524, 736,525 
Governor, marine engine, I. Corneliussen pctured by Consolidated Pafey Pole socket, vehicle, H. B. Martin. 36,858 
G ee Leper Pag tgep og ae 7 n Co., Hox 171, Bloomfield ~ Pool ball registering triangle, B. J. Wel 736,805 
irain bagging and weighing machine, J. B. ok Mf ORNs. «ALS Port light, C. F. Petersen 30,772 
Grain drill. gearing. i3et%6| RUBBER STAMP MAKING. — THIS) Portable cievator and dump, 3. & D,’ Plaber 736,833 
Grain separ: cae, P. Bag 736,370 | article describes a simple method of making rubber Post hole forming implement, H. » reer 736,645 | — 
Graphite, purifying, MF. R Glogner 736,381 | stamps with inexpensive apparatus. A thorvughiy | Powder puff, Row land & Hull.. ° . T36,786 
Grinder, A o-4 R Greenerd 7 practical article written by an amateur who has had ex- | Printing, C. Owengs...........+.. 















































































































































































































































verience in rubber stamp making 












One illustration. | Printing press perforating attachment, Em- 






























































































If you want the best touring PEERLESS 
car money can buy get a 
It ts accepted as standard of American manufactore 
Vertical motors, two or four cylinder, under front bon. 
net. Direct drive by uo movswens shaft and bevel gears 
er—regula’ motor. 3#tnch wheels—lon 
whee! base. pct nen A t finis 
















PEERLESS MOTOR CAR ©0,, Cleveland, Ohio 
MOSLER. SPIT - FIRE SPARK PLUG 
fee Sane Boeck I Ignition. Made to fit any engine, 
lnsulation and Sparking Pointe, 
Guaranteed, Simple, Indestructible. 






Hable. 
1. 


Divcounts on qnantities, ask your 
A trial te conclustve, Write for 

ete. ’ prices, 
Price 2.50, mesh Spit-Fire, 29 Brosdway, New York, 


GAS ENGINE 


i TGN ITERS 


$1 a 
— or Stationary 
Fully’ 

















The Carlisle & Finch ©o., 
938 E, Clifton Ave. Clnetunati, Ohio 
DASHBOARD C¢ CoILs for A AVTOMOBILES 
Vibrator only yo hb neatest devicw ont. 
Vibrator vey oes with Sane "preak and odd Mot! cut, Write 
for prices, Shoemaker-Giddings Electric Oo., Pamdens, Cal. 

woman i 

Sse aia a at aie 

ve. Atomati : 7 35 

erates fuel gos row Kevosene 

ous 











ment-‘The Sharer” 


A new foot power that can be applied 
to all light machinery. A kick starts 
the machine and an occasional kick 
keeps it going. Send for our Booklet. 
SLOTKIN & PRAGLIN, 
210A Canal ay New York. 


ACETYLENE GAS AND CARBIDE OF 


Calcium.—Al) about the new Duminaat, its qualities, 
omieez, pressure tion, ite future, 
A mont valuable series 



















ex periments rfor med with it. 

of articles, giying in complete torm the particulars of 
this subject. is of furnaces for making the gormsce, 
go Erivio "A eum, pore pare, SS. “tvurtained | 

7. aia 
fee iS iy: tik Haat 
ra Py) “ 

janks fd 4.4204 thts bf ce, yon] all ab 1 


if You a the Best Lathe and Drill 


CHPCES 





Ni 
ity, Cheap and Accurate. 
Westcott Chuck pe, 
Ask for catalogue in 

1KST PRIsk AT rl meas 


Opeiee Ne N. hk’, U.S A. 
‘ench or Germans 
Ra borttion, iH, 

We manufacture gesre 
and bodies suitable for 
all purpoms ¢ ale 
sell supplies and con 
furnish any part or all 
the parts for a gasoilne 
or steam rig. Bee our 


late catalogue, FREER, 
NEUSTADT- 
PERRY ©0., 
906-690 &. 18th St, 
Sr, Loum, Mo, 


Cuas, T. Howse & Co,, 51 Hudson St, New York, Export age . 


~ ExeryMechanic 























; ¢ 1 holder, J. Bath...... 736,573 y 
Oriatine machine _ < ae a mam 736 657 Contained in SUPPLEMENT 1110, Price 10 cents, For rich & Krautter 
Guiding systems appars atus for ascert aining , | sale by Munn & Co. and all newsdealers Pruning shears, EK. 
position relative to prearranged, I B | Pump, gE. T. Miles & . Store 6 
Owens .....++ : 736,432 | Pump, air, L. BE. Hoffman.........++. os 
Gun, field, EB. K. Rothe is 736,881 | Pump, air, W. M, Reason..........++++ ° 7 
Hame and trace hook, J. B. Gathright.. 7 ¢ Pump ball, sand, R. Orytser . : ab 
Hammer. G Steele ’ of Wood and Metal Workers, with- Pump stroke regulator, windmill, Lowrie & 
Hamu r or hatchet magazine, | 8S. Vogue =| out steam power, equipped with t otaw .s be obe0nceeee 
Harness hanger, J. Reichert x . BARNES’ FOOT POWER comping = - =e y . : r THOM. oo eee - 
hort ot ais 4 e ) ines Pan ae: MACHINERY ———_ Punching apparatus, strip, A. Pollak....... TMH, 775 
rolls - corn, B * 7 niamin 736,478 | allow lower bids on jobs, and give Puzzle, D. McPherson... Trrttti hy 707 
Hat and coat rack E P ratt.... . 726, 442 | eTeater profit on the work. Machines Quartz mill, C. J. Hodge. : 
Hat,” coat, and umbrella hoide r, BP. Hufe ’ sent on trial if desired. Catalog Pree. Rail joint, W. ©. Scofield. . 
lend * veceece 496,781 W. Ff & JOHN BARNES Co. Railway or tramway vehicles, brake appa- 
Hat rack or hanger, J. G. White........ 736,806 Established 1872. ratuo for electric, J. G. V. Lang.....+ 736,008) @ 
Hatch, H. Brousseau ‘ics. 2s 796,357 | 1999 Rusy St., ROCKFORD, ILL. Railway rail and raf! joint, J, Teller...... 736,( 
Hay rake, stacker, and loader, J. A. & O. ————- | Railway signal, J. G. Peuder,...se.++e 736,554 
“J. Smith . ee ae 7 | Railway signal, automatically operated, 1. 
Head rest, W N Greet 7 | *STEAM SPEEES ~ bua bevudeu ecu cbesscede wteee 736,445 
Hens from setting, means for preve renting, J } a OVE) | Railway signal, electric, Ammann & Camp- _ 
i oe sige CRO CS] | watell cisee ie We diss ia0-o1t 
" femmes, foundation fastener for, O 73 »| | Railway system, electric, T. Sdahonay......0 736.752 
Hoisting ‘ ae he ak a 7 7 er hio, Railway vehicles, reversing oqaaaes for 
Holter V hing WA. Sette pT ran Bat Toledo ¢ Ohio.USA | meee ee tm SPREE. 0 + oca00 +0 sons ccovcsee & 
Hook eve we . ake, © BBs covccvcvecsesss cvcsenees 
vw ¥ 7 yg ah, ite Moe 4 736,717 . ¢ CO pones finder, tiectrical, Hf. Shoemaker. 
Horses or ‘other animals on shipboard or Vul \K | Razor guard, J. J. Meehan.......++.+++++ 
rthe P ‘ ™ " Ir W Reach and short turning gear, interchange- 
- i places, apparatus for exercising, Can on or able, F. HiMERMENL TS nc ve ocee cnt coat 736,738 
Hose coupling, ©. Wright as WR Bese Receptacle, C. O. Harker. 
Hose supporter, C. EB. Schaffner........... R for corned beef, ete. W. G mane 
Hot air regists fapestting Declan a edegistawtash saci 86,4 
) fi r e — ‘Ts, vaporizing devic Recording device, J. ‘A. Cole. BERT et 96,583 
Tee cream ¢ abinet, H. A. Hopkins Refrigerator drawer, Shanklin & Messess. . 796,440 
ce cream freezer, C. R. Hamilton Resistance tube, C. BI . 796,677 
Ice spur, L. Winterhalder.. ae | Roasting pan, EB. H. ° 736, NOs 
Initiating apparatus, EK. & S. De Moulin Rock drill, C. Mead.. » 736,758 
nternal combustion engine, ©. A. Wilkinson Roller. See Shade ans 
Jack o'lantern, folding. J. J. Du Ket Rotary engine, J. 736, B83 
Jars, tools for removing screw caps from, Rotary engine, ° : 736,865 
F. L. Stork Ep a Rotary explonive engine, J. 7? oO. R. Ra- 
Journal hes aring. I Metzger Ae eI Nancth 2 chlaiinaines 04500406000 726,787 
Kiln, See Brick kiln. = Dubber heel, F. M. a et al. tee 
Knee or , ‘a ule, protractor, A. Peterson...... 86, 4 
Labe ling: mac — y iad t y B ~iy an Sack holder, J. Schmidt ...........seee008 726,563 
aidder, foldable fruit. §. 8. Ward........ Sad iron, ©. W. Johnston. seccverseseees 736, 738 | 
adder, metallic atep, We. i. Cloud... , Saddle, harness, C. W. Miller. oodeai 726,760 
Tamp, Sleohol, J. P. Steppe.........-c0cce Sash fastener, BE. H. Baker......... . 736,474 


p burner, flat wick, 


a 
W. C. Quigiley.... 








(Continued on page 158.) 





| Should Own It. 


04 






which ts thoroushiy Gp-to-date. 
pages and discount she 
ent by mal) for W ee + 
MOeNTG ous RY & (¢ 
105 Fulton st. New vork Olty. 





govececovoroooooooooooooooes 


3 SCRIBER, bus. 


tera pered,. 
Kaurled sleeve nickeled. 
a short with th 
yolnt, 
oon with jong 
io ae Sante point, 12 in. 


of Fine Toole free. 


ce STARRETT R21, Athol, GAR. 
ooo 


Coeereccooooooooooooosoes 
ELECTRO MOTOR, SIMPLE, HOW TO 


make,—By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to aseist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a buttery, and 
which would have sufficient power to operate a foot 
lathe or any machine uiring not over One man pow. 
er. With fi figures, Contained in SCIENTIFIC AMER- 
1CAN BUPPLEMENT, No. G41. Price 1 cents. To be 
had at this office and from ail newsdealers. 


ARTESIAN 


ree. Oiland Gas Wells drilied 
By eairant top “opny ¢ depth from® 
feet also aepatee- 
Ses end Firms 
quired at 


- 


eo - 
0044544444 
i 














is required and send for tifa 
catalogue. Address 
PIERCE W ENGINEERING AN!) SUPPLY OO 
18 LIBERTY STREET, NEW YOLK, U. 8. A, 
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Scientific American ‘Aucusr 29, 1903. 





2 WONDER Acetylene Burners 
ARE THE BEST 


Sold by good dealers or write 


Ghe STATE LINE MFG. CO. 


th & Wth Sta, Chattanooga, Teon., U. &. A 


A SKIN CAME iS 





é aa 


one: SOLVENT 











c ‘ — is to get the G it removing 
the wk ak ix, Conta 
hve games vo " emt . t «. Let's o 
that’s ike. Right <. bow even cheaper 

GE vit rue GAME 

® RESO skin w k 

tu mples sent f aun * A 


mH 
28T Greenwich & Vork City 





The Apple Automatic leniter 


| 
| 
For Jump Spark or Touvh Spark, | 
i 


Ri y gas engine, stationary, au 
tomobile or marine 
Does away with batteries and belts. 


Water & Dust Proof W rite for circular 


THE DAYTON ELECTRICAL MFG. CO. 


No. @ South St. Clair 8t., Dayton, Ohio, U. 8. A 


CRESTMOBILE 2 
$750 


The most logt- 
cally construct- 
ed car made 


Write for cat 


» Other models 
1 8500 

and 0 
CREST MFG. 00., Cambridge, Mass, U.5.A. | 


DRY BATTERIES.—A PAPER BY L. K. | 
Rohm, treating of open ctreuit batteries, historical dry 
batteries. modern dry batteries, Hellesen's battery, 
Bryan's battery, Kolier’s battery, and tre efficiency of 
drv cells With three Hlustrations. Contained in Scr- 

, AMERICAN SUPPLEMENT, No 1001. Price 
To be bad at this office and from all news- 





de alers. 


SPEC JA IMPROV ED. Tools 










and 
thera, — as and important - + | red 


tas & tianoline 
L Engine 


Kawh part te came hernationt 
ly exact amd mechanteally 
perfect. That & why these 
engines de more « 

leas expense 
the ontinary 












916 Hiver 









¥8u USE GRINDSTONES ° 


if «© we can suppy you All steee 
monunted and numeunted. always 
kept in stock, Rememoer, we make a 
specialt yor selecting stones for all spe- 
celal purposes. TR” Ask for catalogue 


The CLEVELAND STONE CO, 
2d Floor, Wilshire. Cleveland, 0. 


NO MORE nsee- FIRES 
EN 


Using cor INT s spark 
engine. lmpens' - an extent that it will 
net epark * W ood Oak cow 
Shesmaben@badines Electric ‘Sa - « Pasadena, Cal. 


THE “BEST” LIGHT 


isa portable 100 candle power light 
costing only gets per week. Makesand | 
burnsitsown gas. Brighter thanelec- | 
tricity or acetyline, and cheaper than 
kerosene. No Dirt, Ne Grease. No Oder, 
Over 100 sty les. Lighted instantly with 
amatch, very lamp warranted, 
Agents Wanted Everywhere. 


THE BEST LIGHT CO., 
87 E. Sth St., Canton, Ohio. 


THE STEAM TURBIN THE STEAM 
Pngine of Maximum Leta ne of Highest Ther- 
mal Efficiency. By Prof. R. H. Thurston. A valuable 
series of articles having cats of some of the more effi 
elent engines of this type -the Parsons’, De Laval, Dow 
ete; with exhaustive tables giving the result of tests 
and much general data *~ the subject, Contained in 
SUPPLEMENT Nos, 1306, 1307 and 1308. Price 10 
cants exch, For sale by Munn & Co. and ali newsdealers 


MARINE Gasolene MOTORS 


Experts for years have ranked our engine with the huzh 
= ees and rt is now being copied by other builders. | 

always endeavor to be on top, and for 18 offer an 

ine built from Brand New Patterns, with new end 

coitaet features—just what other engines will h# 
five years hence. 
If you want to be in the lead send for catalog feally des rib 
ing all parts, and then buy a “ Rocheste 

ROCHESTER GAS ENGINE CO., | 

8 Driving Park Ave., RocnestTenr, N. Y., U. 8. A. 


YOU ARE EASY 


If you oeed a carpenter to help you repair your roof with 
Warren's Natural Asphalt Sand Surfaced Roofing 


The best and most ser- 
viceable prepared roofing 
on the market. tt is dur- 
able, proof, and does 
hot require painting 
Comes ready to lay in 
rolls containing 108 aq. ft 


Warren Chemical & Mfg. Co., 18 Battery P!., New York 


+ a 1 TOR 
SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins This “built-ap” laboratory 
balance will weigh up to one p fand willturn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, awd it will 
work as well as a $1% balance. The article is aceom- 














' ed by detailed working drawings showing various 
stages of the work. This article ts contained i SCIEN. 
TIFIC AMERICAN SUPPLEMENT, No, 4. Price 0 
cents. For sale by MUNN & Co, Mil to hy New 
York City, or any bookseller or newsdealer. 





For Either _..... | 
| 


Hand = Power 


This moshine i» the regular hand machine sup - | 
| 
| 







4 os base, pinion, countershaft, 
whe os ean be worked as an ordinary power 
"machine or taken from its base for wae asa 
hand machine Length of pipe Rageiod 
easily Io email room, Ulustrated catalog 
—price list free on application. | 


THE CURTIS & CURTIS Co., 
Range 24-4 ie, RL 6 Garden St., Buiponronr, Conn, 





be 
mact 
Shade and 
Ss. Snell 
Shade, artitic 
Shade bracket 
1 ise 
Bhade rolle 








Shaft and bh 
Shaft suppor 


Nh 


afting, te 


attery, G. BEB. Hatch 


rout, J. B. Phelps 
x machine, BK. Hahn 
Morlu 


S, B. Beaman. ...cccccccccses 
I B. Hitchman 
J. Brooks 
G Wilson 


uttery, J. Middleby, Jr... 
tine, G. H. Dimond s'se 
curtain support, « ombine d, Cc 


jal light, 0. A. Mygatt. 
uijustable, M. H. Middle- 
Ww Mumbrauer..... ee 
irness support, fF D Davies. . 
t, B. R. Edson . eoes 
ible, G. EB. Gay.. 
k J. & Donnell. 








Sharpene aj ee ese 
Sh fastening, EB. L. Knapp..........- 
Sign, illuminated, W. M. Hall.... 
Signaling, electrical, Shoemaker & ‘Bne wok 
Signature bundling machine, 8S. H. Pray 
Skirt, S. H. Camp rrr re 

| Sleigh, W ( Pieree 

| Snowboat, 8. 8. Hansen.. 

Soap press, C Diolet 


Me 


Solder, R. Bormann . 

Solder for aluminium, Fortaun & Semprun 

Sound producing device suitable for sirens or 
like instruments, J. P. Northey 

Sound record cylinders, forming metal ma 
trices for duplicating, A. N. Petit 

Spanner or wrench, J, Chandler 

Spinning spindle J. ©. Potter 

Spinning spindle boleter and step combined, 
J. Caldwell 7 

Spool holder, ¢ T. Starr 

Sprocket wheel, F. BR. Willson, Jr 

Stacker straw A M. Hood 

Starching machine, J. Huebech 

Steam boiler M O'Connor 

Steam bolle H. L. FPulenwider 


mp wrappl 


| Steam drier, 


Steam engine 





| Steam gener 


St 


Ste 
| Ste 


am gen 


eam gener 
am power 
am power 


eam trap 


eam trap 


over 


tovepipe h 


gas hea 


¥ heatin 


ng machine, J. EB. Robinson 


Cc. H. Noyes 
W. M. Smith 
rator V Taboulevitach 
Ww 


ator water gage, A ood 


ator, water tube, H. W. Koll 
apparatus, P. L. Clark.. 
plants, operating, P. L. Clark 
F. W. Leuthesser 

1 J. Grace 

apparatus for making, E. (¢ 


R. M. Nider 
apparatus, M. C. Swezey 
J Day 


‘ 
ove cengienand M J. Stevens 
. 


and lifter, I lr. Lenderking 
ting, F Meininghaus 


der, W. H. Medina 


Submerged devices, means for protecting, O 


Sucker rod «¢ 
Sugar mixin 
Sugar sahagge 


Ru 


Sten 





fusion 
w. tI 





Ifurie anh 


ron 
Sun shield 
Superheating 


Surgical ect 


Switet Nee 
Tag string! 
Tank \ 

Tank heating apparatus, E. O Whittington. 


ehiele 


Ve 


Ve 


V 
V 
Ww 
Ww 


Wa 


WwW 
Ww 


Wat 


w“ 
Ww 


Ww 


Ww 
w 
Ww 
Ww 
Ww 


Ww 


iW 
We 
We 


w 


Ww 
w 


w 
w 
w 


Ww 





elescople si 


r pheum 





ctor, F. M. Egbert 

Ragot & Tourneur 
g the parings of dif 
» manufacture of, 





ydria making, Raynaud & Pler- 


Rk. L. Morgan 
ipparatus, M. W. Sewall 


aseur, L. BR. Kratazmueller 


Electric switch 
g machine, J. C. Kimeecy 
itgen evececeeesese 


. - Dougherty 
mila, determining the dire ction 
x. Stone, re 


‘ eiving appa- 





paratus, ( Ga Burke 


sone paper holding device, W. H. Sher- ye 


ghts, means for adjusting cross 

._ «A W Peterson 

Priddat oe 
I I Priddat, reissue 


ath Ww Litehfle id 


r pneumatic, W Corliss 


attachment > Martin 


mgs, M. Quins 
ol mbit 
ol, pheun 
wth cleant 

whistli 
ick sandis 





nation J Parbel 
at Hi. Shaw 
x appliane J. BE. Storma, Jr 
ng D. Robb ‘ 
wz device, J. H. Watte 

Fr. B. Case 
delivering messages to 
Campbell 
J. Lobmiller 








anapert f materials, apparatus for the, 





aking machine J. A. Groebll 


be making fagot, W Allderdice 





hicle runn 
lips 

hicle whee 
Butler 
locipede f 
ting mac! 

agon rur 
sll conatr 


ashing 





iteh fob 


itch protec 





shing mac 


on, H. I Dunham 


wv, 3 BE. Wright 
em, VP. Synnestvedt 
ma, G. F. Ray 

I Kibling 

I. Munden 


er wheeled 8. J. & J. D. Phil- 


la, antiskidding device for, 8. 


} G Latta 


‘ Turner & Anderson...... 7 
ning gear, J EK. Bennett 


retion W. H. Fisher 

hine M. J. Lawler 

chine, FP. BE. Waldby 
eabinet, J. B. Wheatley 


1 > 
trolysis, decomposing, W } 


arty 


ater closets or other structures, flushing 


tank for 
ater contre 
ater gage 


W. U. Griffiths 
ling device, BE. J. Markel 
M. Hering 


ater heater, W. BE. Vanetone 
ater, purifying, J. EB. ¢ I. Putseys 


ater repelle 


for rende 


nt, machine for treating fabrics 
ring them, CC. Lichtenstadt 


ater trap for waste pipes, F. B. Charrion 


ater tube 


ll drilling 
heels and 
Roemer 


heelbarrow, 


inding ma 
indow sill, 
ire stretch 
ood = preser 


orsted box 


Rumpf 


boller, G. Silvestri 


sther strip, J. W. Henry 


machinery, G. A. Gilborne 
pulleys, manufacture of 


Ek. M. Cummins 
ehine, C. Anderson 


Winding mechanism, ball, F. W. Worrill 


©. L. Edmonds 
er clamp, Socks * Smith 
vative, H. W jander 


Woodworking tool, Blandford & MacGre gor 
7 


G. M. Wooster.. 


Woven fabric and producing same, w. 


(Continued on page 168.) 


gage, combined, D. Worden... 7 
and purifier, Craig & Gun- 


Charron & Girardot 7 
J 


. 736,683 
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The Man 
and the Machine 


Mr. Alexander T. Brown, 
inventor of the Smith Pre- 
mier Typewriter, is .inques- 
tionably the foremost writ 
ing machine expert of the 
world. Besides, he is a 
practical and _ successful 
business man. He built 
the first 


Smith-Premier Typewriter 


not only for handsome and speedy work but to endure under the 
severest demands of actual business. The Smith Premier is free from 
the weaknesses of eccentric, unpractical construction and to-day em 
bodies the latest demonstrated improvements of this typewriter 
expert. Mr. Brown, as Vice-President of this company, will continue 
to devote his entire time and inventive genius to maintain the Smith 
Premier where, more than ever, it now stands as 


The World’s Best Typewriter. 


Send to-day for our little book explaining exactly why the Smith Premier 
is best; or, send to our nearest branch office for the machine itself on a ten 
days’ JVee trial, 


















The Smith Premier Typewriter Co., 
Factory, Syracuse, N. Y. Executive Office, 287 Broadway, N. Y. 






WALTERS POWER COMPANY, 62-66 Van Winkle Avenue, JERSEY CITY, N. J. 





Build the lightest and finest 
HYDRO-CARBON MOTORS 
yet produced 











If your requirements are special in this line call upon us and we will satisfy you 








736,556 


736,541 
736,628 





The W aterless Knox 


SIMPLICITY 
RELIABILITY 
CONVENIENCE 
The success of our patent air cooling system has been thorough- 


ly demonstratea in years of use 
Many details improved in 18 car. Catalogue on application. 


KNOX AUTOMOBILE CoO., 
Main Office and Works, SPRINGFIELD, MASS. 
New YORK AGENCY :—H__M. Davis, 46 West 30th St, 
Boston AGENCY :— Reed-Underhill Co., 41 Stanhope 8t. 
San FRANCISCO AGENCY :—Nat’'l Automobile and Mfrs. Co. 
26 Fremont St 


S880 PHILADELPHIA & PITTSBURGH AGENCIES ;—Banker Bros. Co 
CHICAGO AGENCY :~ A. C. Banker, 456 Wabash Ave. 
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26,4389 
























A HICH MARK 


is easily covered without the use of a scaffold, by 


Patton's Aereo-Painter 


By the use of compressed air, it enables one man to accom- 
lish as much as ‘ive men with brushes, and saves its cost 
n two days’ use. Weighs only twenty-five pounds, and 

has nothing to get out of order. 


PATTON'S ASBESTOS FIRE-PROOF PAINT 


gives effectual protection to inside woodwork liable to ex- 

ae to sparks or light flames. Reduces insurance rates. 
est applied with the Aereo-Painter. Can be applied with 

brush. Full information and painted samples—FREE. 
















PITTSBURGH PLATE GLASS CO., Genera! Distributers. 
PATTON PAINT CO. 227 Lake Street, Milwaukee, Wis. 











Home Mechanics for Amateurs 
By GEORGE M. HOPKINS 


Author of “Experimental Science” 


12mo, 250 pages, 250 illustrations Price, $1.50 





HIS book deals with woodworking, household 
ornaments, metal working, lathe work, metal 
spinning, silver working. Making model engines, 
boilers and water motors. Making telescopes, 

microscopes and meteorological instruments, electrical 
chimes, cabinets, bells, night lights, dynamos and motors, 
electric light, an electrical furnace, telephone. It is a 
thoroughly practical book by the most noted amateur ex- 
perimentor in America. Send for descriptive circular. 


This book will be published not later than October Ist. 











| MUNN & COMPANY 
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HENRY CAREY BAIRD & CO., 
INDUSTRIAL PU BLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U.S.A. 


te Our New and Revised Catalogue of Practical and 
Scientific Books, 94 pages, Svo (May V4, 1908); a Catalogue 
of Books on Metallurgy Mining, Prospecting, Mineralogy, 
Geology, Assaying, Analysis, ete. a 0 range 9g of poks on 
Steam and the Steam Engine, Machine ; a Catalogue 
of Books on Sanitary Science, Gas Fitting, Plumbing, ete., 
and our other Catalogues and Circulars, t he whole cove ring 
every branch of Science applied to the Arts, sent free and 
tree of postage to anyone in any part of the world who 
will furnish his address. 
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CUR :RENPONDENCE INSTITUTE of AMERICA 


Box 689, Scranton, 


. 
The Franklin Model Shop. 
Experimenta! work for inventors; any- 
thing in metal from a single piece to a 
complete working model. pparatus for 
~olleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- | 
cial tools for making metal novelties. 
Inventions perfected. Drawings and de- 
signs worked out trom inventors’ ideas. 

Send for circular 9. 


PARSELL & WEED, 
129-131 West 3ist Street, New York. — 
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Model Shop 











ELECTRIC SEWING MACHINE MoO- 
tor.—The instructions and numerous illustrations of de- 


tails contained in this article will enable any mechanic 
of average ability to build an efficient motor that will 
operate a sewing machine The cost of materials for 
this machine should not exceed five dollars. See SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10 
cents by mail, from this office and from all newsde alers 


The Twentieth Century 
Manual of Railway e egraphy A 
and Commercial Meyer 
Mr. F. H. Tubbs, Superintendent Western Union Tele- 
graph CO., Says: 
‘he Twentieth Century Manual of Railway and 
Commercial Telegraphy” contains many practical 


potste and I am glad to see its publication, as an aid to 
yoth raiiway and commercial telegraphers. consider 
his work a distinct ac ovannags to students of telegraphy 
and am glad + recommend t 

Price only 81.00 prep id to any address, 





Chicago RAND, McNALLY & co. New York 
at 1g Schapirogra h? 
THE Dt PL ICATOR that rap multi 
s an g written with pen « © typewriter, also 
One original _gives 150 copies 
BLACK. ninutes. AVOLDS stencil, 
nS expensive supplies. Pri 
Taste for years. 
Se RIAL without de- 
posit, THE S, A. SCHAPIROGRAPH CO,, 265 Broadway, New York. 


A.W.FABER 


Manutaciory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCLL&, WRITING SLATES, LNKS, STATIONERS 
RUBBER GOODs, RULERS, ARTISTS’ COLORS 
78 Reade Street, New York, N. Y. 
GRAND PRIZE, Highest Award, PARIS, 1900. 


The Cmnigness telegraphs you messages. 


Telegraphy 2:22 "teagSmnigragn 


52, 89 © ortlandt St., N. ¥. 








dm ul 
WHERE at HALF MANUFACTUR 


Shipped with pr Send for Cat. 
Typewriter Emporium. 205 LaSalle St., Chicago 


vilege of examination. 





i ccacaaeae 
Wanted 


A dignified man or woman wanted for a dignified posi 
tion by a wealthy brokerage house to sell a high-grade 
security which has never been offered before. No 
agents need apply. Best of references essential. Only 
educated, respectable, influential man or woman want- 
ed. Congenial and profitable employment for a minis- 
ter, layman or professional man that need not conflict 
with bis present employment. Good salaried position 
for the right person. Address 


W. A. R., Leck Box 1745, New York City 


ENNEN’ 


BORATED 
TALCUM 


Removes all odor of perspiration. De- 
= lightful after Shaving. Sold everywhere, or; 
mailed on receipt of 25¢. Get Mennen’s (the original), Sample Free. 

GERHARD MENNEN COMPANY. Newark. N.J. 








50 Years’ 
Experience 






Trade Marks, 
Designs. 
Copyrights, Etc. 

Anyone sending a sketch and dexcrintion may + 
@iickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
Sem free. Oldest agency for securing patents, 

Patents taken through MUNN & Co. receive 
Special Notice, without charge, in the 


Scientific American 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; foar months, $1. Sold by all newsdealers. 








MUNN & C0.26: sros0was. NewYork 


Peanch Office, 025 ¥ St., Washington, D. C. 
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SOLAR MOTOR LAMPS 


“Show the Way and Always Satisfy.” 
We make a score of styles and models of 


GAS and OIL 


Side Lamps, Headlights, 
Tail Lamps & Searchiights 


With Lens Mirror Reflectors 


Our new models with Latest Improved Sequem J are 
scientifically and substantially constructed; in 

tion simple, safe and satisfactory, and suitable for al 
styles and makes of motor cars. 


Write for new catalog. 
THE BADGER BRASS MFG. CO., Kenosha, Wis., or 11 Warren St., New York 

















DESIGNS. 
Automobile body, L. B. Gaylor.. 36,508 
Badge, Me slrose. aveceuawe 36,495 
Badge or similar artic le, M. . 56,406 
Sreie, ©. BeRWOGRs oocc.uc casei covecsecuens 36,0 500 | 
Candelabrum, A. H. Heise Fsccccsse 36,500 | 
Desk and seat support or _ oe J. 36,¢ 506 | 
Doily or similar article, Catty .3 36,511 
Fabric, decorative, H Giebel..... 3] 
Lighting fixture shell, H. E. Watkins, 
36,501 to 36,504 

Plate, dish, or similar article, C. EB. Havi- 

an AR SR 36,505 
Radiator, E. V ” See es wees esses. 36,507 
Spoons, forks, or similar “artle le handle for, 

Ww DD, . GOR. cnn donkh catonraecdeave 36,498 
Spoons or similar articles, handle for, Crees 

B&B COGrt ..ccccsccevsecces ‘ 
Table cloth, J. "A. Steinan 
Watch charm or similiar article, F. L 

pe Pee eer ee 36,497 

TRADE MARKS. 

Antiseptic and disinfecting compound, Tele- 

phonine Company of America.......++- 40,961 
Beer, Wm. J. Lemp Brewing Co...... 40, 048, 40,949 | 
Beverages for certain named purposes, Mid- 

night Mineral Water Company.......... 40,950 
Blouses, couts, overalls, and gente, Standard | 

meee. GO. saacicsavateves adeeistanet 4 
Butter, Haaford- Hazelwood Cream Co...... 





Denman. 
and. candied produc tions, 


Butter, J. 
Candies, chocolates, 


James A. McC iurg & Sons, Ine 40,043 
Clay pigeons, W. 8S. Dickey...........+++ 40,970 
Cleaning compound, cream colored, McLeod 

& Froom Grocery Co.... 40,964 
Compound for certain named purposes R. L. |= 


Odom . 
Co. . 





Disinfectant, " Edsor * Manufacturing 
Envelops, United States Envelope Co.. 

Figs, A. Hamparzum.. ivan d's aah 
Files, Melchior, Armstrong & Dessau 
Flour, Hecker-Jones-Jewell Milling Co.. 
Flour, certain named, F. B. Chamberlain Co 
Flour, wheat, L. M. Paschall.. 





| = SPECIALLY DRAWN 


g }¢-in. outside diameter, Small 


4 SPECIAL MACHINER 


Cestile Machine Werks, @ 
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METAL TUBING wo eatin. The rig! resery fect ap or all 

order any size or shape up and to yaiye m 4 defects Gasoe w PRRENS| 3 
ayia! manufacturing. ' Ie —= mae © . & A. Engineer Third Light House 

lace, New York. 


Tools and Dies. Model 
Experimental Wo: k 
‘entre St., New York 





i. T. HORN CO., 86 Park 





Harding. 40,068 


Havey, 


Food and remedies, 
Fruits and vegetables 


poultry, G S. 
in packages, 
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pate RS MooEts ay BIG MONEY IN MATON 














Lockie & Co..... sépe ‘ 40,935 
Gelatin, Swampscott Gelatine Company 40,044 
Hair fastening and supporting articles, cer 

tain named, E. F. Blodgett . 40,925 
Harness saddles, harness straps, bridles, ‘and 

halters, W. . Wroe & Sons oie 40,969 
Hats, straw, Duke, Montague & Gillet Co.. 40,927 
Headache cures, J. D. Sutton.. ‘ 40,057 
Knives, belt knives, and leather knives, ma 

chine, Bailey & Blendinger Mfg. Co 40,972 
Leather, imitation, Marokene Co 40,931 
Liquids for certain named purposes, mixed, 

L. 8S. Van Westrum 40, 967 | 
Matches, safety, H. Hochberg. 40,963 | 


Medicines for cure of certain name “J dise: ase 8, 


40,953 






We manufacture everything pertain to the busi- 
Dess. e Very Latest e will furnish 
&@ Manager or teach any purchaser the busi o 
* 
Pes A 


111s Xinlaia Wook, p, +4 


SPECIAL MANUFACTUR 
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oe 
GLOBE 





ING. 









MAC H.& ST 





MPING 











Craig Manufacturing Co. 


- srt a 


Sieaersey aT 


Clinton 





C. Wescheke .. Manufacture Hardware Specialties on 
Milk, condensed, Wisconsin Condensed Milk ~ Roe, . 

, cat ay  Psex 40,952 contract. Punches and Dies. Special Tools. Tools an ‘fal ines, Models 
Polishing preparation for certain named pur- 39-43 W. Washington Street, Chicago, Tl. ixjortmental Wonk PGenral Machi Sow Fork 


40,965 





poses, Ever-Brite Co...........+. 
Potatoes, sweet and Irish, Eastern Shore of 
Virginia Produce Exchange 40,934 | 
Poultry, crushed shell for, Boepple | 


Button 


Company 40,955 


astringent, L 


Powder, antiseptic Fees 40,960 | 

Pulleys or blocks, Boston & Lockport - lock | 
Company 40,971 

Relishes, certain named, Lutz &  Sé hramm 


Company 


Ribbons, Brown, ‘Durrell & Co... 


chinery. 


| Telephone 








& EXRGRIMENTAL. work. 


ee ELS inventions developed. 8 Machinery. 


€. V. BAILLARD, Fox Bidg., Franklin + ane New York. 


Experimental & Model Work 


Otr. & advice free. wm. Gardam & Son. 45-51 Rose 8t.,N.¥. 
| MASON’S Pat, Friction Pulleys and Clutches 
| Starting bit salah without shock, and gpanentis Kine 
shafti ble and durable. Hace ew 
Manfd ts ol yy = MASON, de a 

anfd. by yo ENEY, Wy 4Pe ¢o., Tne. 


DRYING MACHINES, 


(NOVELTIES & PATENTED ARTICLES 


| Manufactured by Contract. Punching Dies, Special M 
E. Konigsiow & Bro.. 181 Seneca St. Cleveland, o. 


Magical Apparatus. 


rand Book Catalogue. Over 700 engravings, 
P AY Tricks Catalogue, free. 
ARTINKA & CO., Mfrs., 498 Sixth Ave., New York. 


F.N. Roehrich & Go. Machinery 
| 102 FULTON STREET, Designing, 
NEW YORK. echanical 
we Drawing. 











8. B. WORRELL, 
Hannibal, Mu. 
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Dus, LD IP-L OP”? 
TO PROVE 

100 copies from Pen-written and 
50 copies from Typewritten original 


that Daus’ “ Tip Top" Duptt 
cator is the best, simplest, and 
cheapest device for making 





wD FI ~~ \ 

cS SSS ole 

SVvssauory 
WIS ado 


wets 









we are willing to send s complete “ Duplicator” without deposit 
on 10 days’ tri 

No mechanism to get out of order, no washing, no prem, no 
Wk. ‘The product of 28 yours’ experience in Thuplinstors 
complete apparatus, size No. 1, $7.50, subject to trade discount of 


per 65.00 net, 
FELIX F. DAUS DUPLICATOR CO., } 
Daus Building, 113 John St., New York | 













Shirts, Richardson, Roberts Dry Goods Co 
Shoes, leather, Siegel-Cooper Company 
Silverware, certain named, W. B. Kerr & Co 
Stove and metal polishes, C. H. Gerbig 
Tea, Robinson & Woodworth..... 
Varnish and hard oil finish, Spokane Paint 
& Oil Co oeaee ecceoees 
Vehicle wheels, metallic rims for, Clincher 
Automobile Tire Manufacturers Associa- 
tion ° ee 
Wheat flakes, Seeman ‘Bros eeece 
Whisky, W. J. Smith Co......... 40,945 to 
Yarns, Brown, Durrell & Co.......... tl 
Yeast, A. J. PrieSt.cccccccccccccscccssesees 40,940 
To | 
LABELS. 
“B BS,” for medicine, W. N. Bailey .. 10,256 
“Barberie’s Furniture Polish,’’ for furniture 
polish, J. J. Barbevvie 0,261 
“Bright Shear Blue,’’ for horse nails, Stan 
dard Horse Nail Co... é 
“Castle Haven Brand Tomatoes,’ for can- 
ned tomatoes, Johnson & Radcliffe..... 
“Chave’s Cholera Cure,’’ for medicine, T. T. 
CRAVE ec ocvoscowcsccsecesceedes oe 
“Dr Caldwell’ s Femitone for medicine, G 
W. CORRE ccocesscicucorns 
“El Trado,’’ for cigars, Schmidt & Co 
“Elk’s Home Brand Tomatoes,’’ for canned 
tomatoes, H. M. Johnston......... 0,267 
ye peamaes Pointed Pen,’’ for pens, H. A. Hill 








Fabricantes De Tabacos 
Garcia & Bros 
ae for 


“F, Garcia & Bros 
Habana,”"’ for cigars, F 
“Indian Head Cape Cod Cranberries, 
cranberries, H. J. Thayer.. 
*“Tsh-Allah,’’ for coffee, M. Horovitz 
“Ish-Allah Coffee,’’ for coffee, J Kurzban. 
“La Corrida de Toros,"’ for cigars, Schmidt 
& Co. 10,279 | 
“Torithia,”’ 
Bottling 





10,271 


‘Andrew Lobr 
10,272 | 


for mineral wate r, 
Company 





“Lowney’s Gold Medal Choe -olate Powder,” 
for chocolate powder, Walter M. Lowney 
Company . 
“Major Lark,” f cigars, J. Mendel & ¢ 
“Mutual,”’ f groceries, M il Grocery ( 
poratior : 
“Nevadoe,’’ for cigars, Schmidt & Co rn 
“Old English Varnishes,’’ for varnish, Norton 
Paint & Hdw. Co......... d -. 10,200 
“Once—Always,” for groce ries, Mutual 
Grocery Corporation | 900s epeneees 10,263 


“Purina Cream Graham,’ 


Ralston-Purina Co. ’ 10,265 


“Rim Standardized by the Clincher Auto 

mobile Tire Manufacturers Association.” 

for wheel rims, Clincher Automobile 

Tire Manufacturers Association. 10,282 
“The Beer of Quality,”’ for lager beer, A 

von Cotzhausen .. >. 10,273 
“The illinois Boller Cleaning Compound,”’ 

for boiler cleaning compound, W. Rice.. 10,242 
“The ‘Ounce of — vention,’ ’’ for medicine, 

M. T. Fulcher......-+.- cocescose eoecces 10,259 





PRINTS. 
“College Styles,”’ for men’s winter apparel, 
David Adler & Sons Clothing Co R06 
‘The Adler Fall Fashions,"’ for winter ap 
parel, David Adler & Sons Clothing Co, 805 
A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 


in print issned since 1863, will be furnished from 


this office for 10 cents, provided the name ani 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York 


Canadian patents may now be obtained hy the tn- 
yentors for any of the inventions named in the fore- 
going Vet. For terms and further particulars 
adéress Munn & Co., 361 Broadway, New Y 











Revised and Greatly Enlarged, 
2 Octavo Volumes. 
1,100 Pages. 900 Illustrations. 
Cloth Bound, Postpaid, $5.00. 
Half Morocco, Postpaid, 7.00, 
Or Volumes Sold Separately: 


<< BY~<% Cloth, $3.00 per Volume. 
George M. Hopkins _Half Morocco, $4.00 ver Volume. 


XPERIMENTAL SCIENCE is so well known to ew | 


Twenty=Third Edition 


of our 
readers that it is hardly necessary now to give a de ption of 
this work. Mr. Hopkins decided some months ago that it would 


be necessary to prepare a new edition of this work in order that 
the many wonderful discoveries of modern times <- go be fully 


described in its pages, Since the last edition was published, wonderful 
developments in wireless telegraphy, for example, have been made. It 
was necessary, therefore, that a good deal of new matter should be 
added to the work in order to make it thoroughly up-to-date, and with 
this object in view some 200 pages have been added. On account of the 

ncreased size of tne work it has been necessary to divide it into two 
volumes, handsomely bound in buckram. It may be interesting to note 
the following additions that have beer made to these volumes : 

Volume I contains in addition to a large number of simple, well 
illustrated experiments, a full description of a \ H. P. electric motor 
made expressly for illustration in this edition of “ExrerIMENTAL 
Science.” It is an ENCLOSED SELF-REGULATING electric motor for a 
tio volt circuit. It can 3 tated by a current from a 110 voit lam 
socket, yielding a full 4 A or it may be used asa dynamo, fupaieh- 
ing a current capable of operating three 16-candle power, 110 volt incan- 
descent lamps. The construction of the machine is perfect enough to 
admit of enlarging or reducing its size if desired. 

Volume II contains much on the general subject of electricity 
besides new articles of great importance Among these the subject o 
alternate current machinery is treated. Wireless Telegraphy and Tele- 
phony receive attention. Electrical Measuring Instruments, © Electric 
Clock, The Telegraphone, Experiments in High Voltage, The Nernst Lamp, and Measuring ‘the Heat 
of the Stars are all thoroughly illustrated and descri 

The unprecedented sale of this. work. shows conclusively that it is the book of the age for 
teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu- 


tal Philosophy. . R 8 CIRCULAR 


MUNN & CO., Publishers, 361 Broadway, New York. 
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en | 
if GETS YOU THERE AND BACK 


WARWICK MOTOR CYCLE | 
| (45 Miles an Hour] || 


The beet hill climber ever 
built Made on honor. 
Send to-day for literature, 


Warwick Cycle & Automo- 
bile Co., Springfield, Mass. 


GASOLINE 
1908 catalog ready. 
CHARTER GAS 
ENGINE CO. 

Box 148, 


Automobile 



























Sterling, Ul. 








Light Touring Car Set 


List Price, $375.00 


Met consists of Running Gear, Wheels and Tires, Motor, 
Carbuarettor, Maffler, Starting Crank, Water Tank, Gaso 
line Tank, Tranamiesion Gear, Chain. and steering 
«ear, all completely assembied. Our Blue Prints show 
how to attach body, piping, wiring, etc. Write for cata 
logue and not price list. 


HOLLEY MOTOR CO. 
16 Holtey Ave. .  _ Bradford, _Pa. 


CRUDE ASBESTOS 


DIRECT FROM MINE 


PrepareD | R,H, MARTIN, 
ASBESTOS FIBRE | orrice, st.paut BuiLoING 


for Manufacturers use 220 B'way, New York. 


Don’t Experiment 


BUY 


FISK TIRES 


FISK RUBBER COMPANY, Chicopee Falls, Mass 


TRANSLUCENT FABRIC] 
U sequal or for other 
we SKYLICHTS sic 

Guaranteed not to crack, break or leak, 
while freely admitting light. 

Be me r than glass in every way and less expensive. 

Protects against fire better than glass does and 
can be put in place bys any workman 

The General Electric Company has already put in 
place 400,000 sq. ft. at its Hohenectady s shops; also 
used by U jovernment, rail7oad corporations, 
large manufecturers, etc 

CJ ust as vaiuable for a small * figs in a low-cost 
house as for the biggest factor Iders and other 
moderate users are SPHOIALLY lnotted to write to 
ts for detailed information. 
TRANSLUCENT FABRIC ©O., Quincy, Masa. 
































ARMATURE STAMPINGS for Amateurs 
We furaiah armature starnpings, als oy » ~~ for stator and roter of m 

ducten motors in an ity Wr * gifing sketch of what | 
you want, ‘Shoemaker. Giddings re Vectrhe Co. Pasadena, C al. 











Non-Magnetic 
NICKEL SILVER CASE 
Fully Guaranteed . 
For sale by 
All JEWELERS 
IDustrated Booklet 
on request, showing 
COLORED 


131-137 Wabash Ay, 


hicago 
Claus Spreckel’s 
San Francisco 
Tt Snow Mill, 
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i varieties at howest prices. Sest Railroad 


*k and Wagon or Stock Scales made. | 
Urata 4 Also 1000 useful artic tes, Including Sates, 
Sewing Machines, Bicyctes, Touts, ete i oe 


Money. Lists Free. CHICAGO SCAL ® Co. » Caleage, mM 


PRESIDENT 








of gasoline mixed ee alr and fed to a confi ber in which it is 

by socemsions of elec parks from dr battorton, The safety of this is « 
Con.pared with the nee is of —- which use gasoline under pressure a 
flame requiring coustant watching, the re is certainly but ome chowe. 

Winton Tenns by and agencies im all Leting cithes. 


THE WINTON MOTOR CARRIAGE CO., 


The power in » 9 horse power Winton Tour Gee nag gasoline, in capa 


Cleveland, U. S. A. 








Rave all the Spelter consumed in galvaniging the hot process 
by « Seen nee ema owes Gaby niine Hae mes, ae the amor f «pe lier 
lout as drom in the hot process if used in pe are wh, ve sufficient 
protection to any kind F werk to ashe eee sinst salt 


and sen water. Our Patent Process is now in use all over the country. Our licensees include |, 8. Government, The Standard ou 
ry °.. He rreshoff Beat Building Co., Towuneneé & Dewney, Armour Packing Co. Licenses granted on royalty bass. 
Sample and custom work done at our factory, 108-110 W. 1ith St. Main fice, Ss Broadway. 1 wo 9 k Avenue, Brooklyr. 
U. & ELECTHO-GALVANIZING 00. 
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MICROSCOPES 


for every purpose. Our Instruments 
are found in all the best laboratories 
of the country. Catalog free. 





aan +s 
Projection Apparatus 











_ - for scientific work. Superior in accuracy and convenience. 
3H. Speed over 40 Miles per hour. Price $250. Bausch a 1 
aS fost Powertul Motor Bicycle in the World | chester, N Qptice Co.. 
Write for Catalogue. | Bae. yvoRE > cHrcaé = 





WALTHAM MFG. CO., Waltham, Mass. 








Clark’s Wireless Telegraph Apparatus. 


Write for anything in Wireless Telegraph 
Apparatus and Supplies, special or separate parts, as 
required, Spark Coils, Coherers, Relays, Registers 
Recorders, Automatic Tappers. Let us quote prices on 
Special College Sets and Commercial Sets for long or 
short distance. Circular free 


Thos. £. Clark Wireless Telegraph-Telephone Co. 


71 MICHIGAN AVE. OECTROIT, MICH 
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Electro- -Plating 
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Chicago. 
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’ 
Manufacturers’ Agent Wanted 
In all large cities, 

Good Staple as 
Flour. 
Sales now 
$20,000,000 year 
in this line. 
We have them 
all beat. 
Exclusive Agency 
given. 

Life contract. 
Must carry stock 
$1,000 to $5,000. 

Address 
CONSOLIDATED UNION HORSE SHOE CO. 
64 Sherman St., Chicage, ‘ll. 


RECORDING INSTRU 
INSTRUMENTS. 
Pressure Gauges, Vacuum Gauges. Vo; 
meters, Amperemeters, Wattmeters, a 1 
Thermometers, make continuous records 
Day and Night. Will pay for themselves, 
Every instrument fully _— ed and 
sent on 30 days’ trial. ¢ 
lars and Specimen Chart 


Bristol Comvany, Waterbury Conn, 
_ SILVER MEDAL PARIS EXPOSITION, 


Kens 


15 te 21 Clinten Street. 


nad for Circu- 











The most satistactory cement Mill made: 








RIFFIN 


THE GRIFFIN MILLS which we have sold for this 
purpose will produce 50,000 barrels of Portland cement 
a day, or over 15,000,000 barrels a year. No other 
mill approaches such a record, because no other mills 
begin to work as cheaply or as satisfactorily. Write 
for our illustrated descriptive catalogue. 


MILL 


BRADLEY PULVERIZER CO, BOSTON.NEW YORK.CHICAGO. 





AMERICAN COVERED SPARKING-PLUG 








plug. Mepecially adapted to marine work. Perfectly water 
tight eo with Patent Double Insulated Mica Core an 
fully guaranted. Pric e, 85.00, Price, special sizes, on application. 


AMERICAN COIL CO., 





Remington 
Operatorsare 


wanted everywhere; 
Other Operators 
only here and there. 


REMINGTON TYPEWRITER COMPANY 
327 Broadway, New York 





is so constructed.as to prevent oi! or moisture bridging insulation on outside 4 


28 Newburn St., West Somerville, Mass. 








‘We Repair Da 
Automobile Tires 


find Guarantee Our Work 
If you live within 1,000 miles of Cleveland it will pay 
you to send us your tires to repair. 
Send for our Booklet 
D. E. FOOTE RUBBER CO., 347 Huron St., Cleveland, 0. 


ASTERN GRANITE ROOFING & 


IRVING BUILDING, 
New Yorx 









GmanArORe or 
PERFECTED GRANITE ROOFING 
WHICH HAS BEEN ADOPTED BY THE 
LEADING RAILROADS, MANUFACTURERS. ARCHITECTS axo BUILDERS 
aS THE STANDARD READY ROOFING. 
\WRITE FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPLES. 


Sta onit COmPOSION 
woo. FELT 


i ——__——— 
vuy — “= ure 


HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 


Formerly Parsons Horological Inatitute 
PEORIA, ILLINOIS 


Largest and Best Watch School in America 
We teach Watch Work, Jewelry, Engraving, Clock 
Work, Optics. Tuition reasonabie. Board and rooms 
near schou| at moderate rates, 

Send for Catalog of Information 





















pny ool 
p by mail. 


SUSPENDER 


“All breaks made good.” 50c and $1.00. 
irley, Mass. 


Guaranteed— 
C. A. EDGARTON MFG. CO., Box 222, 





- ad 














